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Abticle  I. 

Biographical  Account  of  Jean  de  Cam,  MJi. 

«JEAN  de  CARRO,  a  physician  practising  at  Vienna,  was  bora 
at  Genera,  Aug.  8,  1770-  He  ia  descended  from  one  of  the  most 
ancient  Ikmilies  of  that  little  independent  state.  Already  in  the 
begianingof  the  15th  oenlury,  members  of  this  family  had  there, 
filled  the  ttighest  posts  of  tnist ;  had  served  as  distinguished  officers 
in  the  armies  of  diferent  powers,  particularly  In  Russia ;  stid  had. 
united  themselves  by  marriage  with  the  other  ancient  and  noble 
families  of  Geneva. 

]b  the  year  1 7!>0,  de  Carro,  having  completed  his  generd  studicsy 
went  to  Edinburgh,  a  University  for  which  his  counttymea  had 
alwap  a  great  predilection,  in  order  to  pm^ue  his  medical  studies.' 
On  June  24,  1793,  he  obtained  the  degree  of  Doctor,  after  having; 
publicly  defended  An  Inaugural  Dissertation  <le  Hydrocephala 
Acuto,  which  was  also  printed. 

Oo  returning  to  his  native  country,  lie  found  it  k)  a  stale  of  ^'• 
talioa  which  must  have  nendered  it  a  most  unfit  residence  for  a 
young  man  of  inquiring  mind,  desirous  of  information.  He  detet-^ 
mined,  therefore,  to  pursue  his  studies  at  the  University  of  Vienna, 
at  which  he  entered  in  the  year  1794.  His  intention  was  during  a 
year  to  profit  by  all  the  opportunities  which  the  hospital,  and  the 
other  institutions  of  this  capital,  would  atford ;  and  then,  prepared 
with  fresh  stores  of  l^owitdgCi  to  return  to  his  native  town. 

The  F^«ncb  rerolAtion, .  the  infiuence  of  which  extended  even  to 
Geneva,  the  change,  wliich  took  place  in  the  government,  and  the 
barbarous  way  in  which  this  change  was  brought  about,  induced  De 
Caao  to  rraiain  in  Vietna,  to  await  another  order  of  things,  and  in 
the  mean  time  to  eiirol  himself  in  the  medical  body  of  that  city. 
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2  Biographical  Account  of  [3ai.v, 

Successful  practice,  and,  above  all,  bis  nitvriiage  nith  the  Traulein 
von  KuTzbeck,  in  1 79^*  induced  bim  to  take  up  his  residence  per- 
Dianently  in  Vienna,  wbercj  after  tbe  custonaaiy  enminatioDs,  he 
was  formally  admitted,  in  \796,  as  a  Member  <A  the  Faculty  of 
Medicine. 

De  Cairo's  scientific  connexion  with  England  had  scarcely  made 
liim  acquainted  with  Jenner's  important  discorery  of  the  cow-pox, 
and  put  bim  in  |>osse5sion  of  his  work,  which  appeared  in  17^8>  whea 
he,  relying  implicitly  on  the  accuracy  and  skill  of  Jenner,  endea- 
voured to  obtain  matter,  and  resolved  lo  majie  the  first  trial  upon 
his  own  SODS,  Carl  and  Peter.  These  cUldren,  then,  on  May  10, 
1  "JSS,  became  the  first  subjects  of  the  cow-pox  inoculation  upoa 
the  continent  of  Europe,  and  of  course  in  the  Austrian  roonarcby. 
Two  months  afterwards  he  subjected  them  both,  under  the  obser- 
vation of  physicians  who  had  obtained  the  public  confidence,  to  the 
inoculation  of  the  small-pox,  which,  as  was  to  be  expected,  was 
found  deprived  of  all  its  injurious  influence  upon  the  protected 
children- 
Moravia  was  the  first  province  of  tbe  Austrian  monarchy  in  which 
the  Graf  Hugo  Salm,  under  the  direction  of  De  Cano,  and  by  his 
disinterested  assistance,  introduced  in  a  short  time  the  general  use 
of  the  cow-pox  inoculation. 

De  Carro  was  required  by  the  Archduke  Charles  to  draw  cut  » 
statement  and  instructions  how  the  vaccine  might  be  best  introduced 
into  all  the  establishments  fbithechildreaof  the  military,  and  pur- 
ticularly  those  of  the  frontier  regiments.  When  he  had  completed 
this,  in  a  manner  suited  to  tbe  objects  in  view,  the  Commander,  in 
a  private  audience,  thanked  him,  in  the  name  of  the  state  and  of 
the  army,  in  the  most  flattering  terms.  On  March  10,  1803,  the 
Imperial  Council  of  War  issued  en  order  that  the  German  edition 
of  De  Carro's-fiist  work  upon  the  vaccine  {Observations  et  Expe- 
riences sur  hi  Vaccine)  should  be  distributed  to  all  the  medical 
officers  of  the  army,  that  it  might  serve  them  as  an  iostiucticm  and 
rule.  In  this  order  the  work  is  styled  "  the  best  which  has  made  its 
appeacaace  upon  tlie  subject." 

After  he  had  propagated  the  vaccine  inoculation,  not  only  tbrougli 
the  whole  of  the  Austrian  motrn^y,  but  introduced  it  into  many 
other  DouQtcies  of  Europe,  and  to  this  end  muntained  an  epistolan 
eorrespondence  with  other  countries,  in  whichthe  Government  took 
upon,  themselves  to  promote  the  bcnefioial  discovery,  and  comnuin 
Bicated  his  letters  to  committees  named  for  the  purpose;  after  he 
bad  iastruoted  young  men  gratis,  rendered  the  modes  of  conveying 
the  ipHU]tar  more  simple,  and  improved  them  by  the  adt^on  of 
ivoiy  necdies ;.  De  Carro  determined  to  introduce  the  vaccine  matter 
OPei  land  into  the  rich  country  of  India,  where  the  smail-pox  was 
feared  as  the  wicked  deity  presiding  over  the  cradle  of  iofimt  roan— 
no-onehavingyet  succeeded,  what  care  soever  had  beenadopted,  in 
introducing  it  uninjured,  and  possessed  of  its  fomet,  when  camed 
by  s^a. 
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'lite  skilful  Bianner  ia  wliicb  he  contrived  to  CODvey  die  tnalter 
in  its  fluid  state  from  Vieona  to  CoDstaatioopl^  to  Bagdad.  Basson, 
Busliire  upoa  tbe  Persian  Gulf,  Bombay,  Goa,  CeylcKi,  Sumatra 
and  tbe  chief  islands  of  Asia,  is  fully  described  in  the  workwhich 
■  he  wrote,  entitled, "  Histoire  de  la  Vaccination  eaTurquie,en  Giece, 
ct  aux  Indes  Orietilales."  Tbe  pains  irhich  he  thui  unsoUcitedly 
look,  and  induced  merely  by  an  ardent  wisli  for  the  good  of  mao- 
Icind,  to  extend  the  blessing  of  the  vaccine  to  the  British  possessiont 
in  the  East,  obtained  for  turn  fiattering  expressions  of  thanks  from 
tbe  British  Govermneut  in  that  country.  In  the  year  1814  the  East 
India  Company  voted  the  sun  of  200/,  for  tbe  purchase  of  a  piece 
of  plate,  as  a  retark  of  their  acknowledgment.  The  same  year  tbe 
Hod.  Jonathan  Duacaa,  Goveroorof  Bombay,  aent  to  De  Cano's 
lady  a  valuable  present  of  articles  of  Eastern  manufacture.  The 
Hospodar  of  Moldavia,  Alexander  Moroust,  aod  that  of  Wallachia 
Constantine  Pysilandi,  into  whose  states  he  had  introduced  the  vac- 
cine, likemse  sent  him  valuable  presents. 

Of  all  the  compliments  which  foreign  countries  paid  to  De  Carro, 
nothing  gratified  him  so  much  as  the  present  of  a  simple  silver 
-  snoff-hox  which  he  received  from  Jeoner  as  his  "  aH»t  desen'ing 
follower,"  on  which  the  name  of  ^is  bcneftetor  of  mankind  was 
associated  with  that  of  De  Cairo  io  this  simple  ioscriptioa— 
"  Kdward  Jenner  to  Jean  de  Carro." 

Jenner  gave  this  mark  of  his  respect  and  his  esteem  only  to  two 
of  his  disciples — to  the  Austrian  physiciao  De  Carro,  as  tlie  first 
propagator  of  the  vaccine  on  the  European  continent  and  in  Asia ; 
and  to  Dr.  BeDJamin  Waterbouse,  an  American  physician  of  the 
University  of  ^ew  Cambridge,  in  North  America,  who  in  that 
quarter  of  the  vot\A  did  what  De  Carro  had  done  ior  the  greater 
jMft  of  Europe. 

In  llie  tliird  part  of  Jennet's  work  he  speaks  of  De  Carro  as  the 
first  who  out  of  England  had  trodden  in  his  footsteps. 

While  De  Carro,  besides  cultivating  the  knowledge  of  his  pro- 
fesEion,  kept  pace  with  the  other  branches  of  literature,  and  parti- 
cularly busied  himself  in  the  study  of  travels,  in  order  that  he  might 
ieam  the  peculiar  advantages  enjoyed  by  other  countries,  and  devise 
the  means  by  which  they  might  be  transferred  to  his  own,  the 
name  of  the  dry  or  mountain  rice  became  known  to  him,  the  pecu- 
liar nature  of  which  ig  shown  by  its  growing  in  the  cool,  dry,  and 
bi^  regions  of  Asia,  instead  of  the  marshy  grounds  in  which  rice 
is  usually  cultivated.  The  idea  of  bringing  this  plant  into  Europe, 
of  making  it  usurp  the  place  of  the  ordinary  rice,  and  thus  putting 
a  stop  to  all  those  diseases  which  afBict  the  countries  where  the 
latter  kind  is-  cultivated,  inspired  his  mind,  and,  with  his  accus.' 
tomed  eagerness,  he  applied  himself  to  the  object.  Ue  wrote  to 
the  numerous  supporters  and  friends  whom  he  had  obtained  in  those 
countries  by  hie  corivspondence  respecting  the  vamne,  and  re-* 
quested  not  only  rice-seed,  but  all  those  seeds  which  he  could  with 
any  good  ground  suppose  might  be  beneficial  in  Europe.  JUl  his 
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attempts  were  vain  to  obtain  tliesb  seeds  by  the  way  oF  Bombay, 
Bagdad,  nr  Bassora  ;  but  he  addressed  himself  with  a  more  forlu- 
nnie  result  to  Dr.  Kehmann,  who  accompanied,  as  physician,  the 
great  Russian  expedition  to  China.  In  Kiachta,  a  small  town  tA 
Siberia  on  the  borders  of  the  Chinese  empire,  Rehmann  received 
his  friend's  request,  and  fulfilled  his  wishes  with  exactness  aod 
speed.  A  more  partjcular  account  of  this  plant,  and  of  its  culture, 
is  to  be  found  in  the  BibliothequeBritannique  published  at  Geneva, 
to  which  De  Carro  has  furnished  many  valuable  articles.  Great, 
and  scarcely  to  be  anticipated,  are  the  benefits  which  must  arise 
from  the  introduction  of  this  Asiatic  plant  into  Europe,  as  was  the 
case  with  many  of  the  plants  introduced  into  Europe  by  the  crusades. 
The  older  botanists  have  named  this  plant  Oryza  Mntica ;  more 
modern  writers,  in  tliankful  remembrance  of  the  person  who  intro- 
duced it  into  Europe,  the  Oryza  De  Carro. 

This  rice  appears  only  to  have  answered  in  the  warmer  parts  of 
Hungary  and  of  Lombardy.  Graf  Herbustein,  the  Vice  President 
of  -the  Council,  caused  seeds  to  be  procured  from  De  Carro,  and 
several  experiments  to  be  made  in  the  Bannat. 

De  Carro,  whose  mind  was  ever  actively  employed  In  some  useful 
pursuit,  was  struck  with  the  spirit  of  patriotism  which  breathed 
from  every  line  of  a  German  biographical  work  recently  published 
under  the  title  of  the  Austrian  Plutarch ;  and  in  order  to  extend  the 
sphere  of  its  utility,  spent  some  of  the  tranquil  hours  which  his 
profession  afforded  him  in  translating  it  into  French.  This  excellent 
translation,  which  may  boast  of  the  life  and  energy  of  an  original, 
was  dedicated  to  the  present  Archduchess  of  Parma,  at  that  time 
the  Empress  Maria  Louisa,  who  complimented  the. translator  with 
a  handsome  snuff-box,  a^  a  testimony  of  the  satisfaction  with  which 
she  had  perused  the  work.  The  excellent  observations  of  Frederick 
Schlegel  upon  this  lalwrious,  and  in  every  respect  most  successful 
translation  by  De  Carro,  in  the  first  volume  of  the  j^stereichischen 
BeobacCer  for  1810,  are  very  worthy  of  perusal. 

Amongst  the  various  services  which  De  Carro  has  rendered  to  the 
Austrian  people,  it  may  be  worthy  of  mention  that  he  was  the 
means  at  different  times  of  procuring  large  importations  of  merino 
sheep  from  Lancy,  which  were  particularly  fit  for  improving  the 
breed  of  sheep,  and  by  this  means  the  national  wealth.  His  con- 
nexion with  Carl  Pictet  de  Rochement,  a  State  Counsellor  of 
Geneva,  and  well  known  both  as  a  learned  man  and  an  improver  of 
the  breed  of  sheep,  eua^led  De  Carro  to  do  this. 

Dmring  the  Congress  of  Vienna,  liord  Cestlereagh  requested  £>e 
Carro,  to  whom  the  English  language  is  as  familiar  as  the  French, 
to  translate  an  English  work  against  the  slave-trade,  in  which  all 
the  horrors  of  thb  trade,  so  digraceful  to  humanity,  are  disclosed. 
De  Carro  produced,  in  a  very  short  time,  a  translation  of  this  worli, 
to  the  full  satis&ction  tA  the  author,  as  will  appear  from  the  follow- 
ing letter ; — 
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*'  Mr  BEAR  Sib,  Vtema,  Nw.  \A,  1814. 

"  The  Viscount  Casttereagh  has  directed  me  to  convey  to  you  bis 
tbanks  for  the  translation  which  you  have  made  of  the  abstract  of 
the  evidence  concerning  the  slave-trade,  and  to  express  to  you  hti 
entire  satisfaction  at  the  able  manner  in  which  you  have  executed  it, 
*'  The  conviction  which  this  transaction  has  already  created  in 
the  minds  of  the  difierent  powers  of  Europe  here  assembled  in 
Congress,  not  only  of  the  cruelty  and  inhumanity,  but  of  the  im- 
policy of  this  traffic,  will,  it  cannot  be  doubted,  tend  very  consi- 
derably to  reconcile  these  powers,  who  until  now  have  persisted  in 
this  barbarous  trade,  to  a  more  speedy  abandonment  of  it  than 
could  liave  been  otherwise  expected ;  and  your  name,  which  ia 
already  associated  with  one  of  tne  greatest  benefits  that  mankind 
has  received  (from  the  propagation  of  the  vaccination),  will  be  re- 
corded amongst  those  of  the  persoos  who  have  eserted  themselves 
in  bringing  about  the  abolition  of  practices  so  barbarous  and  in- 
famous, that  posterity  will  with  difficulty  be  induced  to  believe  that 
they  could  have  been  sanctioned  by  any  civilized  nations  of  Europe 
in  the  nineteenth  century. 
"  1  have  the  honour  to  assure  you  of  the  esteem  with  which 
"  I  am,  my  dear  Sir,  your  very  obedient  servant, 

"  Francis  Pbtkr  Wbrry, 
Attached  to  the  mission  of  Viscount  Castlereagh 
during  Congress." 

The  readers  of  the  Bibliotheque  Britannique  have  often  observed 
with  pleasure  and  instruction  the  zeal  with  which  De  Carro  em* 
braces  every  thing  which  can  enrich  science,  increase  prosperity,  or 
diminish  suffering ;  and  haw  frequently  he  has  that  great,  though 
unfortunately  often  unacknowledged  merit,  to  be  the  organ  by 
which  unknown  truths  have  been  uttered  and  made  known,  and 
thus  become  useful  and  effective.  It  is  only  necessary  to  consult 
for  this  purpose  his  letters  to  the  Editor  on  the  subjects  of  vaccina- 
tion, the  plague,  the  plica  polonica,  the  science  of  medicine 
amongst  the  Hindoos,  on  the  Guinea  worm,  on  hydrophobia,  on 
meteoric  stones,  on  the  ihermolampe,  on  mountain  rice,  and  other 
foreign  plants,  and,  lastly,  his  tmnslation  of  some  remarkable  his- 
torical details  respecting  the  castle  of  DuireDStein,'and  the  confine- 
ment of  lUchard  Cceur  de  Lion  by  Baron  Hormayi. 
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Article  II. 

Suggestions  and  Bemarks  on  Naval  Subjects,  on  Rigging,  on  Steer- 
tJig,  on  ike  Fbrm  of  the  Rudder,  on  Anchors;  with  Observations 
on  the  Height  of  Masts  toid  upper  SaUs,  on  the  Dry  Rot,  and 
on  the  FeUiTig  and  Preservation  of  Tinker.  By  Col.  Beaufor, 
F.R.S. 

Thb  nsoal  mode  of  eopporting  the  masts  of  large  ships  by  cordage 
is  attended  vith  the  disadvantage  of  an  enormous  pressure  on  the 
bottom  of  the  vessel,  and  in  some  instances  in  line  of  battle  ships, 
that  part  of  the  keel  immediately  under  the  lower  extremity  of  the 
mast  has  been  bent  donnwards  several  inches,  a  circumstance  not 
only  injurious  to  the  strength,  but  also  detrimental  to  the  saHing  of 
the  ship.  It  ia  evident  the  use  of  ropes  will  always  be  productive  of 
this  ineoQvenience,  because  a  sufficient  power  must  be  applied  in 
setting  up  the  ri^ng  to  stretch  the  cordage  prior  to  the  vessel's 
going  to  sea,  otherwise  the  shrouds  would  become  slack,  and  en- 
danger the  safety  of  the  masts.  An  SO  gun  ship  has  nine  shrouds  on 
each  side  of  the  main-mast  cable  laid,  and  wludi,  if  of  Captain 
Huddart's  manubctory  (whose  fiuperiority  admits  of  no  competi- 
tion), and  10^  inches  in  circumference,  will  bear  about  82  tons 
weight.  The  power  usually  employed  in  setting  up  each  of  the 
shrouds  cannot  be  less  than  half  this  weight ;  conseqoeatly  the  stress 
ii  equal  to  the  total  weight  all  the  shrouds  on  one  side  would  sustain. 
By  measuring  the  distance  of  each  shroud  from  the  mast,  and  alsa 
the  length  of  the  shroud  when  set  up,  the  aDgle  each  shroud  m&kn 
mth  the  horizon  will  be  as  follows  :— 

Sbrandt.  AnflM.  Toif. 

1    68"  A& 29-825 

2  ........  6S    40    29-807 

3   68     16   ' 29-725 

4    66     58    29-449 

5  ........  65     46    29-180 

6  65  09  29-037 

7  62  57  28-500 

R  62  01  28-259 

9  60  10  27-760 


Total  261-545 
The  first  column  contains  the  number  of  shrouds,  1  being  the 
foremost,  and  9  the  aftermost.  In  the  second  column  the  angles 
each  throud  makes  with  the  deck  are  set  down :  and  the  third 
column  contains  the  weight,  32  tons,  reduced  in  the  proportion  of 
radiut  to  the  sine  of  the  angles  68°  46'',  68°  40',  and  to  on.    In 
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\\ut  calculation  the  pressure  cauted  by  the  topmast  atid  topgnllaUt 
•hrouds>  backstays,  &i;.  is  not  included,  nor  tke  w6%ht  oF  thb 
*i>tts>  ]«rdK>  sails,  rigging,  he.  Could  any  method  be  deviwd  tb 
tednee  this  enormous  pressure,  with  equal  security  to  the  mikst,  h 
Would  te  "vttj  advantageous  to  the  vessel.  In  sUalt  ships,  frob 
■hfouch  faAve  been  adopted  with  success.  Constructed  of  Solid  links, 
and  made  as  light  as  by  experiment  is  found  to  be  Of  sufficient 
strength,  would  still  be  an  improvement,  -because  iron  chains  con- 
•tracted  in  the  usual  manner  elongate  when  a  heavy  strain  is  applied 
to  their  extremities.*  It  is  evident  no  more  power  would  be  requi- 
iite  to  set  up  the  iron  shrouds  than  is  necessary  to  fortti  a  straight 
line  from  the  mast  head  to  the  channels ;  and  when  once  properly 
arranged,  they  would  be  unaffected  by  dryness  or  moisture,  two  in- 
conreniences  cordage  roust  suflbr  from  inevitably,  in  spite  of  tar  ot 
any  other  substance  which  can  be  introduced  among  ihe  yilms. 
Iron,  it  b  true,  will  be  affected  by  heat  and  cold ;  but  the  elasticity 
(^the  htnyturds  would  compensate  for  the  expansion  and  coQtractioa 
of  the  iron. 

Instead  of  having  all  the  shrouiU  go  over  the  mast  head,  the  tWo 
ft^most  should  be  secured  to  the  mast  somewhat  below  the  wake  of 
the  l9#er  yardi.  This  «ltet«tion  would  be  attetided  with  two  ad- 
nniages  -.  first,  that  in  case  the  idast  head  was  eithet"  shot  or  carried 
away,  two  pair  of  shrouds  would  be  left  to  support  the  remainder <^ 
the  taast ;  and,  secondly,  by  having  these  two  pair  of  Foremost 
shrouds  beloW  the  yards,  the  yard  would  brace  up  sharpen  Theafe 
■brouds  also  might  be  placed  before  the  centre  of  thfe  mastj  which 
would  be  an  additional  security  to  the  masts  when  the  sails  arft 
braced  aback.  If  the  shrouds  placed  before  the  mast  interfere  With 
the  lee  lee<A  of  the  sail  when  upon  a  wibd,  or  are  ibund  inconve- 
nient when  hoisting  things  in  and  out  of  the  ship,  they  may  be  set 
up  by  rvitners  and  tackles.  It  would  be  advantageous  if  tlie  two 
aftermost  })air  (rf'  shrouds  were  set  up  prior  to  the  mast  being  stayed 
forward,  they  would  resist  a  purchase  applied  to  the  stay  of  IS^- 
totts,  end  consequeDlly  preVebt  the  mast  being  ctippled  by  that 
quantity. 

A  tiller  f  is  preferable  to  a  ytike  or  cog  wheels  to  steer  with,  b6- 
caust!  It  bribgs  less  strain  on  the  pintles  and  gudgeons  of  the  hldder. 
The  tiller  may  be  compared  to  weighing  a  heavy  body  with  a  steel- 
yatd,  and  the  yoke  ot  cog  wheels  to  weighing  it  Ih  a  pair  of  seales : 
It  is  evident  there  is  more  stress  on  the  pivot  of  a  pair  of  scales  than 
OD  the  pivot  of  a  steelyard  with  the  same  weight. 

The  present  form  of  rudders  has  an  advantage  which  appedrt  DOt 

*  A  circular  Iron  bar  od«  tnch  in  diameter,  and  sIifMtloiiK,  iret|^  l5-8SIb, 
Avoir.,  ftnd  will  iBiIoin,  nbeh  ip  &  vertical  position,  S4-13  loni  haiig  ta  iti  ei. 
trntiily.  A  fttUioni  or  cordue  iteigtis  SS-S  lb.  Avoir.  If  ibe  neiglil  of  the  rape 
be  called  luOO,  the  weigtlt  oP  lh«  irob  *ill  be  603S  ;  and  If  Die  rnidaiil  (ifeiiElii 
tit  the  ihroiid  ithen  tet  up  be  called  loob,  the  ilreiigtb  of  the  irob  ibrooil  will  b* 
1508.  - 

t  Tke  bnta^efat  the  rtidder  to  make  Kith  tttc  Alfi  keeUiS<r,  not  Mi*. 
tcrmined  b}  iheor;  &4°  U'.    (Sec^niulifor  Aucuil,  ISlC) 
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to  have  struck  those  who  propose  to  get  rid  of  th^t  part  which,  th«y 
have  thought,  has  no  power  to  steer  the  vessel  when  making  heAd 
.way;  for  one- third  of  the  rudder,  counting  from  the  bottoai,  is 
probably  then  the  only  part  which  has  any  effect  to  goveio  the 
vessel ;  and  in  full-  built  vessels,  such  as  Dutch,  not  more  than  one- 
fourth,  or  even  less.  When  the  vessel  makes  a  stern  board,  the 
length  of  rudder  immersed  in  ilie  water  should  equal  the  vessel's 
draft  of  water,  and  as  much  rudder  should  be  above  tbe  water  as  is 
equal  to  the  heaping  up  of  the  water  by  ilie  ship's  stern  way.  It  has 
often  excited  my  surprbe  that  round  beaded  ruddeis  are  not  intro- 
duced in  the  navy,  as  they  are  found  to  answer  in  Kart  India  ships 
of  1600  tons,  and  which  at  times  have  been  laden  with  2000  tons. 
There  appears  no  reason  why  men  of  war  should  not  find  them 
equally  serviceable ;  for  can  aoy  thing  he  more  unmechanical  than 
to  have  a  large  hole  in  the  counter  for  the  rudder  head,  which  is 
afterwards  closed  up  with  a  piece  of  tared  canvass  to  prevent  the 
water  getting  in  ?  It  is  probable  that  vessels  with  low  counters  by 
getting  stem  way  in  bad  weather  by  losing  this  piece  of  canvass  have 
ifoundered. 

When  large  ships  lose  their  rudders  at  anchor,  the  accident  is 
attributed  to  the  vessel's  striking;  but,  more  possibly,  it  is  caused 
by  the  centrifugal  force  (if  the  expression  may  be  used)  of  the  ship's 
■addenly  rising  after  pitching  heavily,  combined  with  the  resistance 
of  the  water  to  the  flat  under  side  of  the  rudder.  If  tbe  under  side 
of  the  rudder  were  a  semicircle,  it  would  offer  one-lhird  less  resist- 
ance to  the  water ;  for  the  resistance  of  a  semicircle  as  found  by 
experiment  u  to  the  resistance  of  its  diameter  nearly  as  30  to  91. 
The  rudder  would  he  more  endangered,  hung  in  the  present 
manner,  if  it  were  constructed  of  lighter  materials,  or  made  hollow 
like  a  box  to  increase  Its  buoyancy.* 

The  mode  of  making  large  anchors  is  imperfect,  from  the  impos- 
sibllity  of  welding  the  internal  bars  without  burning  the  outer  ones. 
Cast-iron  anchors  would  be  of  advantage  to  the  service,  as  tliey  are 
lighter,  and  probably  stronger,  if  their  brittleness  were  not  an  obf 
jectloD ;  but  might  it  not  be  obviated  by  covering  the  crown  of  the 
anchor  with  rope,  or  some  other  elastic  or  wft  substance  ?  The 
strong  prejudice  which  fiist  existed  against  iron  cables  is  so  much 
diminished,  that  they  are  dally  introduced  into  use.  The  oi3Jections 
to  cast-iron  aochon  might  be  equally  unfounded ;  and  if  every  ship 

•  The  lUe  Eari  Stanhapr  (whom  erery  lover  of  icience  mut  lamrnl)  conlrived 
•B^qnipoiie  rudder,  whieta  tros  fixed  to  ■  ichoaaer  ri^ed  veuel,  built  accord iog 
to  hii  Lordihip'B  plan,  and  under  hit  direction.  Thi*  radder,  ipilead  of  beio[ 
hmtg  in  (he  usual  maiiDer  Id  the  iternpoil,  turned  on  plyolB,  fixed  (in  (he  Ant  in- 
itoaee)  to  (he  centre  of  (he  rudder,  under  the  idea  (hat  the  water  acting  on  eaeSt 
■Ide  of  the  rudder  would  balance  it,  and  thereby  take  away  all  drain  oo  the 
tiller;  but  on  trial  it  waa  found  neceiiary,  to  produce  the  equilibrium,  that  the 
pivati  Bhanid  be  placed  one-third  of  the  rudder's  length  frum  (hi^  sternpOEt.  Thii 
proTea  that  an  accumulation  takes  place  on  lha(  part  of  the  apposing  surface  first 
impinged  {  ^  circpmslance,  I  believe,  unnoticed  b;  any  writer  OB  the  rCfiMonM 
of  iluldt. 
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ID  the  navy,  and  in  the  East  India  Company's  service,  was  furnished 
wilh  an  additional  anchor  of  cast-iron,  the  advantages  or  tbe  con- 
trary would  be  fairly  ascertained. 

Some  professional  men  are  of  opinion  that  lofty  masti  have  a 
greater  power  than  short  masts  to  impel  ships  with  a  progressive 
velocity,  independently  of  their  setting  more  sail.  But  the  subse- 
(juent  experiment  proves  the  fallacy  of  this  idea.  To  the  bead  and 
stem  of  (he  model  of  a  cutter,  and  at  equal  heights  above  the  lur- 
fiice  of  the  water,  two  strings  were  attached,  each  of  which  passed 
over  very  accurate  pulleys  fixed  on  the  outside  of  the  tub  in  which 
the  model  floated.  To  the  end  of  each  line  was  hung  8oz. ;  and 
to  the  weight  at  the  head  was  added  as  much  more  as  enabled  it  to 
draw  the  model  and  raise  the  stern  weight.  The  line  was  afterwards 
taken  from  the  head,  and  fastened  to  the  mast  head;  and  the  pulley 
being  also  raised,  the  result  was  the  same,  escept  that  the  stem  w^s 
immersed  three-tenths  of  an  inch  more  in  the  latter  than  in  the 
former  case.  * 

Vessels  designed  like  cutters  to  carry  large  aftersails  and  imall 
head  ones  must  be  built  to  draw  much  more  water  abaft  than  for- 
ward ;  for  it  is  the  lateral  resistance  of  the  water  abaft  against  the 
thin  and  extended  nur&ce  of  the  vessel  which  counterbalances, 
without  much  use  of  the  helm,  the  power  of  the  mainsail  to  turn 
the  vessel's  head  to  wind,  'ilierefore  Euler,  and  other  theoretical 
writers  on  ship- building,  are  mistaken  in  supposing  the  difference  of 
the  draft  of  water  of  the  head  and  stern  counteracts  the  impulse  of 
the  sails  to  depress  the  bead  or  bow. 

in  some  of  the  ships  of  the  navy  built  of  British  oak,  the  dry  rot 
has  commenced  in  the  treenails  made  of  American  wood  ;  a  cir- 
cumstance that  deserves  attention,  to  ascertain  by  experiment  if  all 
ibreign  woods  used  for  treenails  produce  the  same  mischievous  con- 
sequences, which  should  especially  be  guarded  against,  considering 
the  price  and  scarcity  of  English  oak.  With  the  view  of  determining 
this  point,  it  is  proposed  to  perforate  a  large  and  sound  piece  of  Eng- 
lish oak  with  several  holes,  and  drive  into  them  1 1  treenails  of  each 
di^ent  kind  of  wood  fitfor  ship-building,  and  number  them  one, 
two,  three,  &c.  Annually  let  one  treenail  of  each  sort  of  wood 
be  driven  out  and  examined,  and  a  memorandum  made  of  the  state 
and  appearance,  &c.  of  every  one,  beginning  wilh  No.  1,  and  eo 
on  in  succession.  This  plan  should  be  invened,  and  logs  of  foreign 
timber  undergo  the  same  trial.  The  reason  for  naming  the  number 
eleven  is  because  that  is  the  average  period  a  ship  in  the  navy  lasts } 
but  when  tliat  is  said,  it  must  not  be  supposed  at  the  end  of  that 
time  the  ship  is  decayed  or  worth  nothing,  but  only  during  eleven 
years  as  much  money  has  been  expended  on  the  ship  in  repairs  as 
would  have  rebuilt  it. 

The  ihort  duratk)n  of  a  vessel  in  the  navy  naturally  leads  to  the 

*  Prabably  «o  adilitloitaT  qiunttty  oF  canimH,  by  having  iqaarcr  yacfi  ia  the 
to^allaM  and  roj'a]  laili,  would  auwer  bclier  iboa  bavins  lo't'*'  ■"bu 


10  Semarks  m  Naval  Suljiets.  (JoLt, 

inquiry  to  what  extraordinary  circumstance  is  the  durability  of  thfe 
lWf9\  William  of  80  guna  to  be  attributed.  It  was  launched  Sa 
1719,  had  no  repairs  till  1757i  and  was  broken  itp  in  1813,  A 
peliod  (rf  94  years ;  and  even  then  many  of  the  original  timbers 
were  found  undecaycd,  and  which  were  made  into  snuST-boxes  and 
olhef  trinkets^  highly  prized  by  the  curious  as  an  uncommon  in- 
stance vf  durability.  It  did  not  appear  when  the  vessel  was  taken 
to  [neces  that  any  unusual  mode  was  adopted  to  preserve  the  timber; 
and  the  enigma  must  be  solved  by  referring  to  documents  for  th« 
means  taken  in  seasoning  timber  employed  in  ship-biiilding  at  that 
time.  About  the  latter  end  of  the  reign  of  James  II.  it  appears 
three  difTerent  modes  were  adopted  in  felling  of  timber : — 1.  In  the 
spring  of  the  year,  when  the  sap  was  risen,  and  the  trees  began  to 
bud,  they  were  cut  down  and  barked ;  consequently  the  sap  was  left 
In  the  trunk.  2.  The  tree  was  barked  first,  and  then  left  standing 
until  the  winter,  when  it  was  felled.  3.  Ilie  tree  was  cut  down  in 
the  winter  time.  It  appears  an  order  was  issued  in  16S7  or  13^8  fat 
150  trees  in  Bushey  Park  to  be  stripped  of  theii  bark  in  the  month 
of  April,  and  left  standing  until  December.  The  result,  however, 
does  not  appear  to  be  known.  If,  therefore,  these  experiments 
were  repeated  by  any  gentleman  resident  in  the  country  who  Is 
felling  trees  for  building  or  repairing,  he  would  essentially  serve  his 
country ;  and  by  communicating  the  result  in  the  difierent  durabi- 
lity of  the  timbers  to  the  public,  merit  the  gratitude  of  our  sailttfs 
and  the  naval  world  at  large. 

In  our  naval  arsenals  the  usual  manner  of  keeping  timber  is  by 
piling  the  trees  horizontally  one  over  another,  which  prevents  a  free 
circulation  of  air,  and  the  under  trees  are  frequently  injured  by  the 
exuding  moisture  and  the  dripping  of  the  rain  from  the  upper  ones. 
Notwithstanding  the  labour,  it  would  Bnally  be  more  economical  if 
the  timber  were  placed  in  a  vertical  position  with  proper  supports  to 
rest  against,  and  pieces  of  plank  nailed  on  the  top  of  each  tree, 
which  would  prevent  it  splitting,  by  securing  it  from  the  action  of 
the  sun  and  frost ;  and  if  the  bottom  were  protected  by  standing  the 
tteta  00  a  sloping  pavement  of  flag  stones. 

Formerly  ship  planks  had  the  requisite  degree  of  curvature  gireA 
them  by  the  action  of  fire,  which  to  a  certain  degree  charried  the 
wood.  The  modern  system  of  bending  the  planks  by  steam  is  cer- 
tainly more  expeditious ;  but  the  former  method  has  been  practised 
fmm  time  immemorial  10  preserve  timber  exposed  to  air  afld  mois- 
ture, and  on  that  account  should  be  preferred.  The  durability  of 
the  ship  would  compensate  for  the  trouble  and  expense,  if  the 
surfiice  of  the  component  parts  of  the  frame,  &c.  were  charred  be- 
fore they  Were  put  together. 

These  hints,  and  those  in  the  third  volume  of  the  Amah  of  Phi- 
losophy, p.  470,  the  writer  trusts  may  induce  others  to  improve  oa 
them  for  practical  advantages  to  our  navy  and  merchantmen. 
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Article  III. 

Megister  of  the  Weaiher  Jbr  Sue  Months,  at  Malone  House  end 
huUin.  With  a  Plate  (LXVIII.)  eshibiting  the  Variation*  of 
the  Baiomster  and  Theimometer  at  each  place,  '&j  A.  Sempl^ 
Esq. 

(To  Dr.  Iliomsoo.) 
MT  HEAR  SIR,  Malane  Boiat,  JTayS.  18IT. 

My  Dcphew,  Mr.  Moore,  of  Dublin,  and  I,  have  for  some  time 
kept  a  comparative  register  of  the  barometer,  thermometer,  and 
weather;  the  scale  of  which^  from  the  autumnal  equinox  of  1616 
to  the  vernal  one  of  this  year,  I  now  send  you,  in  hopes  that  it  may 
be  thought  worthy  of  a  place  in  the  Annals  of  Philosophy, 

This  station  is  situated  about  three  English  miles  WSW  of  BeU 
fest,  in  the  county  of  Antrim;  98  English  miles  (by  the  road)  N£ 
of  the  city  of  Dublin;  and  is  about  14S  feet  above  the  level  of  the 
sea,  the  other  station  being  about  30  feet  above  the  same  level. 

The  column  of  mercury  in  both  barometers  has  been  (through- 
out] reduced,  to  what  it  would  have  been  at  32°  Fahr. 

Believe  me,  dear  Sir,  yours  very  sincerely, 

Anthony  Sumpi>s, 

Septemler,  1816. 

MALONB   ROUSB.  DUBLIN. 

53.  Cirmi  aud  Chtoilratu).  £k  clear.  N,      Verj  Hoe  morning. 

54.  Cirrui.       9    P.M.    a    luminoui   arcb,       Ver^  floe  day. 

E  to  W.    S. 

fiS.  Fine  Aa-j.     Cumnlui.     HE.  Very  fine  day. 

9S,  Ra<n  and  hail.     Ere  fine.     XW.  Hazy  mnrn.     Rain,  naoQ. 

«7.  Hazy,  wilh  frrqiunt  sbowera.     NW.  Pine  mom iDg. 

■     SB.  Haxysndshnwery.     S9F,.  A  fine  day. 

99.  CoBHanl  raia  IB  roKfinon.     WSW.  Violenl  ralntn  fint  [art. 

HSi.  ShDvei7,i>ittiliB)l.    WSW.  Showery. 

Octoler, 

I.  Ni«bDs,witli(bowerB.    WSW.  Hazy  morn.     Little  rain.     W. 

S.  Rainy  mi.rn.     Fair  tie.     W.  Dark  day.     W. 

3.  Fair.     Beantiful  Cirrocnnuli.     ESE.  Cloudy  morn.     SE. 

4.  Iiiceuanl  rain.     WSW.  Dark  damp  dm. 

5.  Fair.     Shawen  at  night.     WSW.  Fine  morn.     Wei  arierDDon.     S. 

6.  Fair.    Showeri  at  night.    SE.  Cloady,  and  very  wet.     E  by  S. 

1;  Hazy  morn.     Clear  eve.     G.  Wei  morn  and  eve.      Fair  nnan. 

£  by  S. 

8,  Rwn,  morn.     Ba2y  eve.    E.  Wet  morn, arierllghlibowers.ESE. 

9.  Hazy,  with  frequent  abowen.  E,  Wetmara,afleillgb(9honeri.  EsE, 
ID.  Hazy  morn,  nilb  thawers.     W,  Dain|i  clondy  morning,     E. 

II.  Haiy  mom.  Fair  eve.  Nearly  calm.  W.  Pine  ilay.     Cloudy  ev*.     W. 

18.  Hazy,  nitli  llghl  air.     SW.  Very  One  day.     W. 

13.  Fine  morn.     Evcninj,  showeni.    SW.  Very  fine  day.    W, 

U.  f^Ir.     Beantiful  Cirrocnmulus.     SW.  Very  fiae  day.     W. 

16.  Hazy,  but  no  rain.     WSW.  Very  fioeday.  Very  bright.  S  by  W. 

16.Falrmorn.    Eve,  heavyrain.    WSW.  Hazy  morn.     Wet  eve.    NW.  ■ 

IT.  Bazy,  nitb  ibmrars.     WSW.  Bright  morn,  and  fine  day^  SW 


day..  8W    , 
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October. 


HALONB    BOUSE. 
i.  rinedsy.    CimmliH.     NW. 
).  CirrocuDuIiu.  Bloiripg  hard.    VNtf, 
>.  Camnliii.     Ulal>lnK*ery  hard.     NW. 
I.  Ciimcnmfllni.    Sbotrcri.    NW. 
I.  BloainsTreth,  withdiowen.     WNW. 
).  Squally.  <rilh  iluincn.     S8W. 
1.  Hazj,  wilb  freqneatihoiren.    88R. 
i.  Haijr,  with  frcqiMot  thowen,    BSE.- 
I.  Mora,  heary  ra1n>    Eve,  ^awrri.   liE, 
[.  Hazy,  wllh  gome  thawcri.     ESE. 
I.  Cumului  and  Cirrocaniiilui.     £, 
I.  Hazy  and  thonery.     E. 
).  Hazy.     BlowinfEbard.     USE. 
1.  f^ir.     BlDWiDi  frtt^     ENE. 


DUBLIN. 
Bright  mora,  and  fine  day.    W. 
Fine  day,  not  bri|iK,     BW, 
Fineday.     Rain  atnighl,    SW, 
Bright  marn.  and  Sne  day.    SVf. 
Finr  day,     Rriik  wind.     BW. 
Bright  morn.     Wet  eve.     SW- 
Brlgblmorn.     Wei  ni^I.     8W. 
Showery.     Ni^I  fair,     8W, 
Very  wet  day.     SE. 
Dork  hazy'dny,     £. 
Fine  mora,  aRer  thawen.    E. 
Cloudy  morn :  rain  after.     E. 
Cloudy  mom.     Wei  tye.     E. 
Shower,  mnrn.    Etc  cloudy.    E. 


I.  Fine  day,     A  alight  ihawer,     E. 
i.  Comnlm.  with  alight  ibowcra.    WSW. 
I.  Hazy,  witb  ahawera.     ENE. 
t.  Cumulni  and  Camalostratoi.     ENE. 
i.  Darlc  neslher.    No  rain.     ENE. 
I,  Hoc  inoTD.  Ere,  heaiy  ■howen.   Var. 
;.  Morn,  inoir  Ilea  three  JDchei,     NNW. 
I.  Blight  mom,    8dow  ahoveri.    WSW. 
I.  Showery.  Blawrag  very  hard.  NbyW. 
I.  Showenofanow,  liealin.     NNE. 
,.  Blowing  very  hard,  wilh  rain.     Var. 
!.   Blowing  hard,  wi[h  rain.     NW. 
r.  Blowing  hard,  with  rain.    Nff. 
I.  BlnwiDgTrrybarri.witbuaw.  WNW. 
>.   Biowing  very  bard,  with  laiD.     NNW. 
1.  Blowing  fresh.     Cumoliu.     NW. 
'.  Horn,  rain.     Eli  fair.     WSW. 
I,  Morn,  ahiiwen.    Ete  fair.     WNW. 
I,  IVIorn,  iboneri.    Eve  fair.     WSW. 
).  Fair.     Cioada  variaua.    SW. 
.  Fair.     Clnuda  various.     SSW. 
!.  Fair.    Cloudavariou*.     SSE. 
I.  Fiae  day.     Clouds  vajrioiu,    ESE. 
I.  A  dark  day.     ESE. 
i.   Morn,  showen.     Eve  fine.     W. 
S.  Eve,  ahowerr,  and  blawinf  freah.  SW. 
'.  Etc,  criminn  Cirri.     Var. 
I.  Dark  weather.     Little  wind.     NKW, 
).  Fine  day.     Cumalua.    NNW, 
I.  Dark  weather.    W. 


Wei  mor 


:  aftem 


W. 


Fine  day.     Rain  at  nigbl.     NE. 

Very  hazv  daj.     "E. 

Fine  morn.    Showeryere.     NW. 

Fine  day.     W. 

FiLirday.     BW. 

Showery  and  windy.     KW. 

Bright  day.     N. 

Showery  day.  Slarm  at  night.  Var. 

Hazy  day.    8W. 

Bri^t  morn,     Wei  eve.    W. 

Dark,  with  ileet.     W. 

DoTli,  with  raigi.     W. 

Fine, 

Continoed  raia,     W  by  S. 

Bright  mom,  and  fine  day.    W. 

Hazy  mora.     Fair  day.     SW. 

Fine  day.     Stonny  night.     $. 


Bright  morn,'  and  Sue  day,     SB, 

Fine  day.    SE. 

Fine  day.     S. 

Fine  day,     SW, 

Day  fiae.  Nif;ht  stormy  and ' 

Day  fine.    Night  nindy.    I 

Verj-  hne.     SW. 

Fine  day.     Hazyataea.    ' 

Fine  day.    W. 


Sff. 


1.  Dark  weather,  with  haze.    W, 
«.  Hazy,  with  aome  rain.     NW  by  N. 

3.  Hazy,  with  alight  bre«M.    NNW. 

4.  Hazy,  with  a  light  breeze.    SW  by  8. 

5.  Blowing  hard,  and  coaatant  rain.  SSE. 

6.  Dark,  with  haze.    W  by  N. 
T.  Bright  morn.     Dark  eve.     W. 

8,  Fiaeday.     aoudlen.     ENE. 

9.  Morn,  coDilant  rain.     Var. 
10.  Bright  mom.    Eve  wet.    SW. 


Weather  fair,    W. 

Weather  fair.    W. 

Weather  fair.     W. 

Clondy.     Storm  at  uight     B. 

Very  wet  and  atonny.    E. 

Some  rain  and  blowing.     W. 

Blowinf,  bright  mora.    SW. 

Day  fine  and  bright.    W. 

Day  yerj  wet.    Nigbt  fair.    W. 

itonn,  irtlh  bony  tbowcn.    8. 
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December. 

HALONB   HOUSE. 
.  Ligbtuinj,    Snow  ebnwen.    WSW. 
I.  Finedm;.     Sddh lieili  in.    WNW. 
i.  Rain  and  (Dow.    Vsr. 
:  Frequeiil  showers  or  sitcl.     V«r. 
..  Fineday.     Cliwidlw..     WNW. 
',  Darii,  wilhinow  ilioircn.     W, 
.  Hai;,  ni(h  some  rain.    SW. 
:.  Haiy.     Aurora  Borealis.    Var. 
:  Cloudleu  skv.     NE. 
L  A  fine  day.     WNW. 
.  Dark,  witti  rain  in  evening.     SW, 
:  Bright  morn.     Rain  in  eveiiiug.     NW. 
:.  Dark,  with  frequent  shawcra.    8W, 
'.  Dark,  »ilh  frequ^t  •howcrs.    SW. 
I.  A  fine  day.    WSW. 
i.  I'inemorD.     Eve,  saoiv.     WSW. 
.  CamulUE.    Some  snow.    W. 
I.  Uorn,  GonManC  rain.    Eve  fair.   SW. 
I.  Flae  day.    Cumului.    WSW. 
>.  Dark,  with  >leet.     Var.  ' 
.  Dark,  with  rain.    SE. 


DUBLIN. 
A  litl1«  mow,  mom,    8  ^  W. 
Fine  marn.     Wei  eve.    K  i>*  8, 
LittletDDvr.  Cloudy.  WioSbjW. 
Horn  frosty.    Heavy  raio. 
Fair. 


Fine  day.     W  by  N, 

Tliicltrog.     Dark  day,    W  by  N. 

Fine  day.    W  by  N. 

Fineday.   Night,  itorrn.  SW  by  W. 

Rain  and  miit.     SW  by  Vf. 

Slight  rain.     SW. 

Bright  mom,  and  fine  day.    S. 

Wei  day.     S. 

Siiowen  of  Elect    Var. 

Rain  and  great  ilorm.    SW, 

Bright  morn,  and  Soe  day.    Var. 

aiowf-     " 


,  Comnlus  and  Curocnmului.    8W. 

I.  A  fine  day.     CDmuIns.     W. 

:.  A  fine  day.    Camulus,    TV. 

>.  Morn,  inceiiant  rain.    WSW. 

I.  Dark,  witb  ihowcrs.     W  by  S. 

I.  Fine  day.     Clouds  various,     W  by  S. 

.  Fineday.    Cumulus.     WNW. 

I.  Fineday.     Curanlni.     WSW. 

I.  Fine.  Cumulus,  Cirroeomulni.    WSW. 

I.  Hazy,  ivltb  a  little  rain.     SW  by  W, 

.  Camulus  and  Cirrocnraulvs,    W. 

!.  Cumulni  and  Cirroeamulna,   'W. 

I.  Horn,  rain.     Eve  dark.    WNW, 

I.  Morn  fine.    Eve,  tnow.    W. 

i.  Fineday.     Cumului.     NE. 

\.  Morn,  sleet.     Eve  fair.     W. 

'.  Dark,  with  frequent  showers.     WSW. 

I.  A  fine  day,     Cinnutus,     SW, 

I.  A  fine  day.     Cumului,    8W. 

I.  Nearly  Incessant  rain.    Vf. 

.,  Fair  morn.    Eve,  ibowera,     Var. 

'..  Hazy,  wilb  a  few  sbowen.    W. 

^  Haty,  withafewihoweri.     SW. 

I.  Hazy,  with  a  few  ■hawen.     SW. 

I.  A  fine  day.     Cloads  varioni.     SW. 

I.  Dark,  with  conslautr^n.     SW. 

.  Fine.     Cloudleu  day.     SW, 

^  Dark,  witb  showers  in  morn.    SW. 

I.  Fioe.     Cirrostratui.    W. 

I.  Fine.    CjrroatTStM.     W. 

.  Datk.    W8W. 


A  ene  day. 

Jamary,  1817* 


Some  sbowen.    SW. 
SDmrabowen.     SW. 

Fine.    S  and  Var.  after  W, 

Fine.  Chanfcd  from  SSW  lo  W  by  8 . 

Fine.     W  by  M. 

Fine.    WSW. 

Fine,     S  by  E. 

Flae.    S  by  G. 

Fine.    8  by  W. 

Fine,    Var. 

Flue.    W  by  8. 

Allulerain.    WbyS. 

Fine.     W  by  S, 

Some  snow.    NE,  N,  NW. 

Snow:  afterwards  rain,     W. 

Fine,  after  light  rain,    8,  Var. 

Fine,  after  ligbt  rain.     SW. 

Wet  day.    8E. 

A  little  rain.     W. 

Fine  day.     Night  si 

Day  flae.     Eve,  rail 

Day  fine.     Eve,  lai 

Day  floe.    Eve,  rai 

Day  floe.     Eve,  rain.     SW. 

Little  rain.     Cloudy,    S. 

Fine.     S  by  E. 

Very  hazy,     W. 


8by  W. 
SW, 
SW. 


.  Rather  dark.    Cumvlni.    WNW. 

!.  Dvic,  witb  for.    WSW, 

i.  Hazy,  with  ilTght  sbowen.     WSW. 


Very  flae.     W. 
Febrtiory. 

Fine  bright  dai-.  W. 
Fine,  but  cloudy.  W. 
Fine,  and  bright.  Nlj^aWwy.   Jl, 
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MALONB   HOUSS. 
'.  Blowing  bard,  i 


WSW, 
_.    _  '  Ruin  in  eveoinj.     NW, 

J.  Hazy,  with  iqvolli  uid  snow.     WSW. 
r.  Sqnullj,  with  iholf  en.    WSW. 
i.  Sqaallj,  wilb  sboirera,     WBW. 
>.  Gloomy  weather.    WSW. 
).  CflintBDt  raia.     KE. 
1.  BltrwiDK  bard,  wilb  n\o.     W  by  N. 
S.  Fine.     Blowin;  fresh.     NW  by  N. 
I.  Showers.     Blowing  hard.    SW  by  W. 
I.  Snow,  tsin,  ileel.  Bloning  hard.  Var, 
i.  Showeri,     Blowing  Tcry  hard,     SW. 
i.  Btowipgfreih,  with  lighlning.    SW. 
I.  Blowing  rresh,  with  li'hlnlag.     WSW. 
I.  Blowing  freth.  with  lightning.    WSW, 
».  Showary,  wilb  lightning.    Var. 
1.  Showers  of  snow,  and  lightning.     Var. 
.  ConiUnl  BDow  and  (l«t.     WNW. 
!.  A  shower  at  nonn.     NW  by  N. 
I.  BlowiHgbanl,withsbawm.NWbyN. 
I.  Fio«  mora.  .  Eve,  showers.    NW. 
>.  fine  mom.     Eve,  showers.     WSW. 
1.  Blowing  fresh,  with  showers.     WKW. 
'.  Storm.  Thunder,  lightning,  nriD.  NW. 
I.  Dark,  wilb  shsnen.    WNW. 


Felrruan/. 

DCBLIN. 

Showery.     Night  fair. 


Morn  fair.     Eve,  r.iln.     WSW. 

A  very  little  rain.     WSW. 

Fine  day.     Blowing  night.     WSW. 

Dayfair.  Eveand  night  wet.  WSW. 

Very  fine.      WSW. 

Morn  fair.  Eve,  heavy  rain,  WSW. 

Showery,     Stomy  night.     WNW. 

Day  Sne.     Eve  wet.     WNW. 

Wet  morn  and  eve.     SW. 

Morn  bright.    Night  "wet.  W  by  N, 

Strong  wind  and  shuwen.    3W. 

Fair.    WSW. 

Fair.     S, 

Fair  day.    Wet  night.     S  by  W, 

Fair  day.     Wet  night.     S  bv  W. 

Showen.     W  by  8. 

Showers  of  hail  and  rain.    SW. 

A  fine  day.    W  by  N. 

Morn  elondy.  Eve,  rain.   Wby  S. 

Fair.    W  by  N. 

Rain  at  night.    SW. 

Storm,  with  thunder 

Cloudy.     W  by  N. 

Fair.     W  by  N. 


WbyN. 


.  Squally,  with  hail  and  rain,    V, 

!.  Snow,  rain.  Blonlag  very  hard.    SSR 

I.  Heavy    showers.      Blowing   a   nuik 

storm.    SW. 
:.  Showers  of  snow,  lying  2J  in.    WNW. 
I.  Fine  morn.     Shosers  in  eve.     WNW. 
I.  Fine  morn.     Sboweri  in  eve.     W. 
.  Dark,  wilb  showers  of  snow.     WNW. 
I.  Severe  showers  of  snow  and  hail,  NW. 
I.  Blowing  Fresh,  with  snow,     NW. 
I.  Atineday,     WNW. 
.  A  fine  Jay.     ComuluB.     WNW. 
!.  A  fine  day.     Cumnlus,     NW  by  W. 
I.  A  fine  day,    Cnmains,     NW  by  W. 
,.  A  fine  day.     Cnmnlua.     SW. 
>.   Fine,  with  a  few  drops  of  rain.     SSW. 
).  Fine.     Eve,  a  little  rain.     SSW. 
.  A  fine  day.     Cumulus.    NNW. 
I.  Dark.    En,  blowing  freih.    SW. 
I.  SqaalW,  with  Inil  and  snow.    NW. 
I.  Squally,  wilb  hail  and  snow.    N, 


Bright,  with  showers.  W, 
Bright,  Kith  showen.  SW. 
Clondy.  Showers  end  hail. 
Bright.  Clrr 
^r;ght.     Sum 


W. 
NW. 


W. 


Srighl. 

Bright.    A  shower.  -  n. 

Cloudy  mom.  Stormy  night.  S5W. 

Hazy  morn.    W. 

Hazy  mora.    Fair  day,     W  by  S. 

Grey  morn.     Fair  day.     SBE. 

Very  fine  day.     SW. 

Cloudy,  but  fair,    SW. 

Fair  day.    SG. 

Morn,  SlratM.     Day  tnt.    E. 


Day  fine 


nsiu* 


Hail,  > 


Abticle  IV. 

On  the  Cells  and  Qmls  of  Bees.    By  Dr.  Barclay. 
(To  Dr.  Thomson.) 

MY  DEAR.  SIR, 
In  your  April  number  of  the  Annals  of  Philosophy  I  see  two 
listen  of  Mr,  R.  W.  Barchard  on  the  cells  aod  combs  of  bees  and 


nwaps.  In  the  fiist  of  these  Utten  Mr.  Barchard  observes,  that  he 
Iwa  bc«n  tat  some  leoglh  of  time  m  the  habit  of  keeping  bees,  to 
wliich  he  has  paid  j^reat  attectioa,  tuid  coDSiders  it  very  much 
i^inst  the  general  ecODooiy  of  the  bee  to  suppose  tbey  should  be- 
stow the  time  and  pains  in  making  separate,  i.  e.  double  panitiona, 
when  single  ones  would  suffice,  particularly  a&  bees  appear  to  enjoy 
every  thing  in  common. 

From  this  mode  of  reasoning,  were  the  matter  to  be  settled 
merely  by  hypothesis  or  verbal  discussion,  would  not  his  opponent 
be  entitled  to  argue  that  as  bees  are  so  sparing  of  their  time  and 
pains,  it  must  also  be  very  much  against  their  general  economy  to> 
construct  a  separate  cell  for  Cacb  ovum  or  egg,  as  one  lirge  celt 
might  suffice,  particularly  as  they  appear  to  enjoy  every  thing  in 
common.  Birds,  quadrupeds,  and  by  far  the  greatest  numbei  of 
insects,  find  one  apartment  perfectly  sufficient  for  all  the  members 
of  their  young  families  \  why  should  not  bees,  if  so  very  sparing  of 
their  time  and  pains,  be  equally  economical  ?  If  not,  perhaps  their 
industry  and  passion  for  labour,  which  induce  tbem  to  construct  a 
teparate  cell  for  each  ovum,  may  also  incline  them  to  construct  a 
double  partition  between  each  cell. 

In  my  notice  concerning  the  combs  of  bees  and  of  wasps,  pub- 
lUbed  in  the  first  part  of  the  second  volume  of  the  Wernerian 
Transactions,  a  notice  to  which  Mr.  Barchard  alludes,  I  merely 
stated  what  appeared  to  be  the  fact,  and  what^  on  repeatedly  break- 
ing several  pieces  of  bee  and  of  wasp  comb  before  the  Society,  ap- 
peared to  be  the  fact  to  every  gentleman  who  happened  to  be 
uretent.  As  the  combs,  however,  appeared  to  be  old,  had  seem- 
ingly contained  a  young  brood,  and  had  even  been  for  some  time 
exposed  to  the  weather,  Mr.  Barchard  infers  that  what  we  took  for 
a  part  of  the  partition  was  a  thin  web  which  the  young  brood  had 
left  in  the  cell,  and  which  was  afterwards  stirok  to  its  sides.  Had 
this  been  the  case,  the  partition,  instead  of  appearing  double, 
should  have  appeared  triple  at  least ;  and  if  each  cell  had  twice  con- 
tained Ivood,  the  partition  should  then  have  heen  five  fold.  And 
indeed  Mr.  Barchard  says  that  they  may  sometimes  be  divided  into 
several  Leaves,  one  of  the  conclusions  that  necessarily  follows  frcna 
his  hypothesis. 

Yet  be  made  an  experiment  to  support  his  conclusion,  thoi^h  he 
happened  to  forget  it  when  he  wrote  his  first  letter.  Now,  from 
ViaJiing  the  experiment,  I  should  infer  that  he  entertained  some 
doubts  alxwt  the  foundation  on  which  his  conclusion  rested ;  and 
from  his  forgetting  to  mention  this  experiment  in  lils  first  letter, 
that  he  had  still  less  confidence  in  his  experiment  than  in  his  hypo- 
thesis.  Nor  is  it  m  be  wondered  at.  His  experiment  was  this.  He 
netted  a  quantity  of  virgin  comb  in  hot  water,  below  the  boiling 
point,  and  it  left  no  residuum.  And  afterwards  a  quantity  of  old 
comb,  which  once  had  brood  in  it,  and  it  left  aresiduum.  Of  the 
cause  of  theee  di&rent  results,  he  finds  an  explanation  in  his  hypo- 
thfitis,  that  tile  nigitial  partitions  between  the  cells  are  singly  and 
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appear  double  only  from  tlie  webs  attached  to  their  sides.  It  is  not ' 
impoffiible  that  this  may  be  the  ftct;  but  certainly  neither  bis- 
reasonings  Dor  experiment  are  in  the  least  calculated  to  prove  it. 
Ai  for  the  experiment,  who  would  ever  think  of  melting  down  the 
materials  of  a  watch  to  ascertain  what  had  been  its  structure.  ' 

If  Mr.  Barchani  should  ever  be  inclined  to  resume  his  inquiries,' 
Ishoutd  wish  him  to  proceed,  without  any  hypothesis,  to  direct!ob-> 
servBiioa  and  to  varied  experiment,  and  to  try,  among  other 
things,  what  particular  effects  a  shorter  or  longer  exposure  to  the' 
weather  would  produce  upon  virgin  or  young  comb.  I  am  happy 
to  think  that  the  subject  has  already  engaged  his  attention;  and  if 
he  {iTOsecute  it  by  minute  and  patient  investigation,  he  may  be 
assured  that  I  shall  readily  and  willingly  adopt  any  conclusion  that 
comes  warranted  upon  the  genuine  principles  of  induction. 
And  am,  my  dear  Sir,  yours  truly, 

Ediniargk,  JprU  38,  1817.  JoUN  BARCtAV. 


Article  V. 

McouiU  of  different  Carrenls  of  Wind  observed  at  (ke  same  TVwie. 
By  Thomas  Lauder  Pick,  Esq.  F.R.S.  Eain. 

(To  Dr.  Thomson.)  ; 

SIR,  .     Rtluga,  Mtg  !T,  ISIT.' 

In  the  couse  of  my  ride  the  other  day,  J  was  very  much  struck' 
with  a  beautiful,  and  very  singular  manifestation,  of  the  existence 
of  opposite  currents  of  wind  at  difTcrent  altitudes,  which  I  have 
endeavoured  to  represent  accurately  in  the  subjoined  sketch, 
(^ate  LXiX.)  Some  furze  on  an  emmence,  at 'several  miles' 
dbtance,  had  been  set  on  firej  and  the  smoke,  after  curling-  up-' 
wards,  was  caught  by  the  under,  stream  of  wind,'  and  -  carried  sea- 
ward, in  a  direction  from  east  to  west.  After  having<been  driven 
for  several  miles  towards  this  quarter  of  the  sky^  by  gatitly  and  gra- 
dually rising  in  its  progress,  it  came  at  last  wiihin  the  inftuence  of  k 
counter  current,  at  a  higher  elevation,  blowing  directly  from  west 
to  east,  which  drove  it  back  at  an  angle  so  very  acute  as  to  resemble 
the  sharpened  point  of  an  arrow,  and  presenting  the  formal  and 
mechanical  appearance  I  have  represented ;  defining  almost  mathe- 
matically the  line  which  separated  the  two  opposite,  or  upper  and 
under  streams,  from  one  anotlier,  and  which  is  marked  in  the 
sketch  by  the  dotted  line,  a,  b.  This  upper  current  was  evidently 
blowing  stronger  than  that  beneath  it ;  for  in  defiance  of  the  natural 
buoyancy  of  the  smoke,  it  was  compelled  to  proceed  in  its  new 
direction,  with  much  less  deviation  from  the  horizontal  line  than  it 
bad  done  in  the  former.  It  was,  therefore,  retained  longer  under 
the  dominion  of  the  new  power  to  which  it  was  subjected.    But, 


^' 
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rising  greduBlly  at  last  beyond  tbia,  and  abore  the  dcttted  lioe  c  d, 
it  was  assailed  by  a  new  current  proceeding  from  the  aouth-east, 
which  carried  it,  though  apparently  with  less  violence,  an  immenie 
way  towards  the  florth-oest,  until  it  was  at  last  entirely  dissipated. 
The  sky  was  every  where  clear  at  the  time,  and  there  wa«  a  perfect 
calm  near  the  surface  of  the  earth. 

Many  facts  illiHtratvve  of  the  theory  of  contrary  currents  of  aii 
might  perhaps  be  collected  by  kindling  daily  fires,  on  some  geatlc' 
eminence,  in  the  middle  of  a  vast  plain,  whilst  several  obaerven 
^ould  be  stationed  at  different  points  and  elevations,  to  record  tbciE 
various  observations  on  the  appearance  of  the  smoke,  at  stated  and 
simultaneous  peiiods,  and  afterwards  to  compare  these  carefully 
together.     But  the  obvious  difficulties  attending  the  arracgement 

.  of  Euoh  a  series  of  experiments  would  at  once  seem  to  destroy  any 
hope  of  realizing  them.  It  may  happen,  however,  that  what  I 
have  here  accidentally  remarked,  may  induce  some  of  your  readers 

•  who  may  happen  to  live  in  the  vicioity  of  a  smoke,  proceeding  from 
a  fire  continually  kept  up  for  the  purposes  of  some  manufacture,  ia 
A  situation  favourable  for  such  investigation,  to  establish  and  record 
a  set  of  curious  observations,  which  may  afterwards  prove  of  no 
incsa  tmportaDce  in  the  science  of  atmosplierology. 

I  am.  Sir,  your  obedient  humble  servant, 

Thomas  Laddbb  Dick. 


,  Article  VI. 

Oh  Vimm.    By  John  Cqmpbell,  Esq.  of  Carbnwlc,  F.R.S  Edin. 

Aptbr  the  abortive  labours  of  so  many  of  our  moat  acute  philo- 
sophers, and  the  desponding  conclusion  to  which  they  in  general 
have  come,  an  attempt  to  explain  the  phenomenon  of  vision  as 
connected  with  the  mode  of  affecting  the  nerve  may  probably  ex- 
pose the  person  who  makes  it  to  the  imputation  of  something  more 
than  temerity.  Were  we  to  judge,  indeed,  from  the  hopeless  tone 
of  acquiescence  with  which  Dr.  Reid,  and,  still  more  lately,  Dr. 
Paley,  state  the  hypothesis  that  the  information  received  by  the  eye 
is  communicated  by  means  of  pictures  formed  on  the  retina,  whilst 
they  acknowledge  that  the  mode  in  which  these  pictures  operate  OQ 
the  organ  is  altogether  inexplicable,  we  would  infer  that  the  inves- 
ligation  of  the  subject  ought  in  prudence  to  be  abandoned.  In  this 
respect,  accordingly,  it  seems  really  to  have  been  abandoned,  for 
the  theory  of  the  pictures  is  almost  universally  received  as  the 
established  law  of  vuion. 

Unappalled  by  these  circumstances,  but  not  insensible  to  the 
warning  they  suggest,  or  the  diiBdence  witli  which  it  becomes  me 
to  dissent  from  such  opinions,  I  venture  to  submit  to  you  a  view  of 

Vo^.X.  NM.  B  Goo>^le 
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tba  aatuK  bf  sight,  as  £u  as  tlw  mocle  of  afiectuig  the  oerve  iscon- 
cenwd,  which  aj^wars  to  me  to  eacpliiin,  in  a  si[ii[rie  and  aatis&u^torjr 
nMimer,  the  nrioUB  pheixHseiw  coiusected  with  it ;  aad  which  bu 
Ihta  recommendation  alio,  that  it  developes  a  unitf  of  priaci{de 
amoD^allthe  »eii8es. 

It  can  scarcely  be  necessary  to  premise  tliat  it  is  not  my  iatentioa 
to  enter  into  any  discuasion  of  the  question,  how  the  information 
reeeived  by  the  eye  is  communicated  to  the  mind.  That,  indeed, 
would  be  a  hcmelras  investigation.  Aithough  we  know,  periiapa,  as 
taadx  of  mioa  as  we  Icoow  of  matter,  yet  as  we  cannot  comprehend 
modes  of  action  which  are  not  analogous  to  those  whi^  tiare  Ulen 
under  die  observation  of  our  senses,  we  can  form  no  conception  of 
its  structure  or  operating  principle.  We  have  not,  therefore,  any 
one  datum  on  which  to  found  even  an  hypothesis  concerning  the 
mode  in  which  mind  reciprocally  acts  and  is  acted  upon  by  matter. 

Erery  thing  we  observe,  in  contemplating  the  human  frame,  leads 
to  the  conclusion  that  the  nerves  are  the  immediate  agents  which 
comey  ioformatitHi  to  the  mind,  and  transfuse  or  excite  the  living 
energies  throughout  the  body.  Be^nd  this  conclu»on,  applied  to 
some  portion  of  matter  [if  the  nerves  be  not  that  portion),  we 
cannot  go;  and,  therefore,  all  that  we  can  expect  from  the  most 
successful  phywJogical  research  is  to  obtain  an  iotelligible  explana- 
tion of  the  problem  how  the  different  organs  by  which  sensations 
are  excited  are  adapted  to  produce  on  the  nerves  which  are  ramified 
upon  them  an  a^ctimi  somewhat  correspondiBg  to  the  informatioa 
to  be  communicated.  In  the  senses  of  smell  aod  taste,  for  example, 
the  knowledge  to  be  attained  by  them  is  quite  unconnected  with  the 
awearance  or  dimensions  c^  the  body  submitted  to  examination, 
miat  is  wanted  is  to  determine  the  nature  of  the  ingredients  of 
which  a  body  is  composed,  in  order  tha^  if  fit  for  the  purpose  of 
nourishment,  it  may  be  consigned  to  the  appropriate  vessels  for  con- 
verting it  to  use ;  and  if  discovered  to  be  unfit  for  that  purpose,  that 
it  may  be  rnected  at  the  threshold.  The  arrangement  of  the  organs 
of  smell  ana  taste,  accordingly,  are  palpably  adapted  to  the  attain- 
ment of  that  end.  The  olfactory  and  gustatoiy  nerves  by  which 
they  are  lined  receive  into  contact  minute  particles  of  the  substances 
to  be  examined,  and  the  varied  excitements  produced  by  the  imme- 
diate action  of  these  particles  on  the  respective  nerves  communi- 
cate at  once  to  the  mind  all  the  informhtion  relative  to  the  substances 
tbemselvte  which  these  oi^ns  were  formed  to  obtain.  Few  objec- 
tions have  been  ofi^d  to  the  common  explanation  of  the  mode  in 
which  the  sensations  are  excited  by  these  two  or^ns;  unless,  in- 
deed, we  turn  aside  to  consider  those  wild  specultthons  which,  aoi- 
mulating  all  the  impressions  on  the  mind  to  the  Impressions  we  sfe 
and  feel  to  be  made  on  matter,  vrould  dethrone  tM  soul,  and  de- 
pvde  man  to  a  level  with  the  brutes  that  perbb.  In  consequence 
ot  these  dreams,  many  difficulties  Iwve  been  stwted  regarding  the 
sensations  produced  by  these,  as  welt  as  ^  othet  organs  of  sense ; 
but  these  ufficultiea  sil  relate  to  the  nature  of  the  sensatioiu  them- 
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Mlves,  Dot  to  the  mahner  in  which  they  ore  excited.  When  w* 
hare  been  endowed  mth  mw  {acuities,  Acuities  capable  of  dissect- 
ing and  of  analyzing  the  mind,  of  understanding  the  coosiitutioa 
and  the  fabric  of  spirit,  then,  and  then  only,  will  it  cease  to  be  • 
waste  of  time  and  of  talent  to  engage  in  the  pursuit  of  such  sub- 
tiltws.  It  must  be  much  more  useful  and  satiifactory  to  confine  our 
inquiries  to  those  operations  which  can  be  made  the  subject  of  ob- 
servation, and  intelligibly  explain  the  mode  in  which  matter  acts 
on  matter,  in  order  to  produce  those  efiects,  the  existence  of  which 
we  know,  but  for  the  coDoezion  of  which  mth  their  cause  we  can 
look  alone  to  the  fiat  of  creative  wisdom. 

As  we  proceed  to  those  organs  formed  for  more  eitcosive  ind 
more  complicated  application,  greater  difficulties  are  supposed  to 
present  themselves;  and  when  arrived  at  the  seat  of  vision,  at  that 
delicate  instrument  which  enables  man  to  traverse  the  beaveos,  and 
to  distinguish  and  appreciate  the  minute  and  countless  varieties 
which  fill  up  the  ample  space  over  which  it  expatiates,  the  philo- 
sophers seem  to  imagiae  that  something  vastly  more  complicated 
must  be  found  in  its  constitution ;  and,  equally  unable  to  find  any 
marks  of  such  intricate  machinery  in  the  eye,  or  to  believe  that  the 
wondrous  efiects  produced  by  its  action  can  be  produced  by  causes 
simple  as  those  which  produce  sensation  in  the  more  Limited  orgatUf 
the  inquiry  has  been  given  up  as  hopeless, 

A  discovery  interesting  in  itself,  and  highly  esteemed  by  all  late 
writers  on  the  subject,  and  which  indeed  is  referred  to  as  of  itself 
affiirding  a  demonstration  at  the  theocy  of  sight,  has  in  my  opinion 
been  one  of  the  chief  causes  of  our  general  ignorance.  "  The 
sagacious  Kepler,"  says  Dr.  Reid,  "  first  made  the  noble  discovery 
that  distinct  hut  inverted  pictures  of  visible  objects  are  formed  upon 
the  retina  by  the  rays  of  light  coming  from  the  object,"  the  nye, 
after  being  refracted  by  the  cornea  and  crystalline,  meeting  in  one 
point  of  the  retina,  and  there  "  painting  the  colour  of  that  point 
of  the  object  from  which  they  come." 

Having  thus  assumed  the  fact  of  the  existence  of  a  picture  on 
the  retina,  it  was  concluded  that  this  picture  must  be  instrumental 
in  communicating  the  information  received.  An  insuperable  diffi^ 
culty,  however,  immediately  occurred,  for  no  one  could  even  con- 
jecture how  these  pictures  could  in  any  degree  produce  the  effect. 
Our  celebrated  philosopher  already  quoted,  i)r.  Keid,  after  noticing 
some  of  the  conjectures  upon  the  subject,  and  their  unsoundness, 
expresses  himself  in  several  passages  as^  follows ;  "  Nor  is  there  any 
probability,"  says  he,  "  that  the  mind  perceives  the  pictures  on  the 
retina.  These  pictures  are  no  more  objects  of  our  perception  than 
the  brain  is,  or  the  opdc  nerve."  *  Since  the  picture  upon  the 
retuia,  therefore,  is  neither^tself  seen  by  the  mind,  nor  produces 
any  impreision  upon  the  brain  or  sensorium  which  is  seen  by  the 

•  laqaky  IM*  Me  IlanH  Miad,  4th  edit,  p,  S56. 
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mind,  nor  makes  any  impression  upon  the  mind  that  resembles  the 
<d}ject,  it  may  he  still  asked,  how  this  picture  upon  the  retina  causes 
vision.  *  "  In  answer,"  Dr.  Reid  ohserres,  "  we  must  resolve  this 
lolely  into  a  law  of  our  constitution.  We  may  form  such  pictures^ 
by  means  of  optical  glares,  upon  the  hand,  or  upon  any  other  part 
of  the  body,  but  they  are  not  felt,  nor  do  they  produce  any  thing 
like  vision.  A  picture  on  tlie  retina  is  as  little  felt  as  one  upon  the 
hand,  but  it  produces  vision,  for  no  other  reason,  that  we  know, 
but  hecause  it  is  destined  by  the  wisdom  of  nature  to  this  purpose."  -f 
This  is  rather  a  sovereign  mode  of  dispoang  of  the  difficulty,  and 
applicable  only  to  first  principles;  but  as  there  could  be  found  no 
tnce,  either  in  the  structure  of  the  parts,  or  in  the  analogy  of  their 
functions,  to  explain  the  province  of  these  matures,  there  remained' 
no  alternative.  "  It  is  evident,"  says  the  Doctor,  "  that  the  pic- 
tures upon  tlie  retina  arc  by  the  laws  of  nature  a  mean  of  vision, 
but  in  what  way  they  accomplish  theti  end  we  are  totally  igno- 
rant." J    § 

•  Inquiry  inln  (he  Honisn  Mind, 'llhrdil.  p.  S5T.  f  P.  SB!.  t  P.  SM, 
^  1  ihanld  hate  Itaoughl  i(  hardi  j  pouilile  (hat,  to  any  nne  «l>o  had  liiteued  ta 
tbeic  quotaliooa,  it  coiild  have  remained  donblful  whether  Dr.  Reid  measl,  b;  Ihe 
pielDrrs  which  he  eoniidered  to  be  a  mraD  of  vision,  the  aisemblage  of  rayi  of 
iig'''  s>  'bey  pa)9  Ihraogh  the  retina,  or  reflected  pictures,  according  to  the  or- 
dinary meaning  of  the  term,  not  pauing  through,  bat  painted  on,  that  portion  of 
the  nerve.  Ae,  tioneicr,  Eome  inemberi  of  the  Royal  Society  of  Edinborgli  did, 
when  the  paper  was  read,  eipreis  a  decided  opinion  that  Dr.  Reid  bad  giien  pre- 
cisely (be  name  view  or  the  subject  that  1  hate  done,  it  secmi  necesiary,  in  de- 
fence agaiiui  anch  retpectshle  opponenti,  to  prove  gomewbat  aore  at  large  what 
really  wai  Or.  Reid's  opinion.  In  doing  tbii,  it  i>  uDnecestu'y  to  enter  into  any 
disputation  about  the  application  of  Ibe  lens  ptTlure  tn  a  deleiminate  asiemblage 
of  rayE,  not  reflected,  but  passing  through  a  transparent  body.  I  am  of  opiaion 
tliatiuctiBpplieatian  of  the  term  ii  improperi  but  ibnt  is  of  little  moment)  for  ai 
to  the  theory  of  pictures,  as  explained  by  Dr.  Reid,  there  can  be  no  doubt  tbat 
the  pictures  they  refer  to  are  rejhcled  piclims,  and  therefore  with  theirs  at  leut 
my  views  can  have  no  accordance.  In  one  of  Ihequotalionj  inserted  in  tbii  paper 
Dr.  Reid  says  we  may  form  tacXpietwet  by  means  of  optic^  glasses  on  the  hasd. 
Can  any  one  doabt  that  the  Doctor  here  means  a  common  reflected  picture,  not 
paiging  through  the  hand,  but  painted  on  its  surface.  The  uniform  expression  of  a 
pictore  painted  en  the  retina  affords  proof  equally  conctoBive.  Had  he  referred 
to  the  aaiembtage  of  rays  piuiing  (hrangh  the  retina,  be  never  would  bave  called 
tbne  a  picture  an  the  retina,  but  a  pictnre  i»  it,  nrpainv  Utrmgh  it.  In  what 
other  sense  than  that  of  s  reflected  pictare  can  we  understand  the  following  lan- 
guage :  "  Of  all  the  organs  of  sense,  the  eye  only,  as  far  as  we  can  discover, 
forms  any  kitill  of  image  of  its  object,  and  [be  imaga  farmed  iy  lit  «/t  are  not 
In  tbe  brein,  bat  only  in  the  bottom  of  Ibe  eye."  (P.  S56.)  "  By  what  law  of 
natnre  is  a  pfcfure  upoa  Iht  retina  the  means  or  occasion  of  aiy  seeing  an  external 
object  of  the  same  figure  and  colour  tn  a  contrary  position,  and  in  a  certain  direc* 
tlon  from  the  eye."  (P.  360.)  "  Perhaps  some  readers  will  imagine  that  tl  I* 
easier  to  conceive  a  law  of  nalare  by  which  w*  shall  always  see  olyects  in  the 
place  in  which  they  are,  and  in  their  true  position,  without  having  recourse  lo 
images  an  llie  retlnt.  To  Ibis  1  answer,  that  nothing  can  be  a  law  of  nature  which 
is  contrary  to  fact."  Not  lo  mnltiplj  quotations  too  mndt,  I  only  add  one  morei 
"  Wc  conclude  that  our  teeing  an  object  in  that  particular  direction  in  which  w« 
do  see  it  is  not  owing  to  any  law  of  nature  by  which  we  are  made  to  see  it  in  Ibe 
direction  of  the  rajs,  either  before  their  refraction  in  the  eye,  or  after,  but  to  a 
law  of  onr  nature  by  which  we  seethe  object  in  the  direction  of  the  right  line  that 
pBMCth  from  tk*  pjctan  o/ljtc  oij'ect  apan'tte  r«tiM  lo  the  centre  of  Uie  eje." 
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It  certainly  requires  tome  faardihood  to  atteck  these  formidable 
pictures ;  but  I  feel  bold  enough  to  denounce  them  u  mere  phan- 
toms. I  deny  that  aoy  picture  is  painted  wi  the  human  retina ;  and 
even  in  those  animals  whose  nocturnal  pursuits,  requiring  peculiar 
ojganizaiion,  have  obtained  for  them  a  structure  which  will  produce 
a  picture  [not  on  the  retina,  however,  hut  on  ihe  choroides) ;  it  will, 
I  trust,  be  made  evident  that  the  picture  in  these  cases  is  but  a 
passive  accompaniment,  not  an  active  instrument  in  the  production 
of  sight.  Nothing  is  to  me  more  surprising  than  the  universal  and 
unhesitating  credence  that  has  been  given  to  a  supposition,  which 
has  never,  and  never  could  be,  verified ;  but  which,  on  the  con- 
trary, ia  ia  direct  opposition  to  facts  demonstrated,  and  inrolled 
amongst  the  fundamental  principles  of  science.  Dr.  Held,  who 
seems  to  have  felt  doublings  upon  the  subject,  states,  with  truths 
"  No  man  ever  saw  the  pictures  in  his  own  eye,  nor  indeed  the  pic- 
liires  in  the  eye  of  another,  until  it  was  taken  out  of  the  head  and. 
duly  prepared,"  It  was  this  passage  which  excited  my  scepticism ; 
and  1  hesitated  not  to  reject  the  hypothetical  fact  altogether,  when  I 
found  that  tfae  Doctor  ought  not  to  have  made  any  exception  in  his 
statement,  no  man  having  ever  seen,  or  being  able  to  see  these 
pictures  in  the  eye  of  another,  more  than  in  his  own ;  for  the  pre- 
paration alluded  to,  and  which  does  produce  the  capability  of  show- 
ing a  picture,  changes  the  subject  of  it  from  an  eye  to  something 
else,  to  an  instrument  as  different  from  an  eye  as  a  window  is  from  a 
reflecting  mirror. 

What  then  is  the  evidence  of  the  existence  of  these  pictures  ?  It 
is  tills :  that  If  an  eye  he  taken,  and  the  sclerotic  and  choroid  coats 
being  removed,  a  piece  of  white  paper,  or  any  white  substance* 
fitted  to  reflect  the  rays  of  light,  be  substituted  for  the  retina,  or 
placed  behind  it,  then  the  picture  of  any  object  held  opposite  to  the 
pu|Nl  will  be  seen  distinctly  painted  on  the  paper.  This  is  the  de- 
monstration on  which  the  whole  hypothesis  is  founded;  and  ou 
examination  it  will  appear  palpably  deficient  in  every  quality  of  evi- 
dence to  prove  the  conclusions  drawn  from  it. 
What  b  a  picture  ?     It  is  the  reflection  of  the  rays  of  light  under 

(P.  !69.)  I  tnui  it  i>  now  touiirest  (ror  in  Ibe  laaf  paasafe  the  iiicinre  Rod  Ibc 
anemhla^  of  nji  are  caulrailed)  ihat  Dr.  Kcid's  (beorj  don  inlrodoce  real  re- 
decleil  ptcturo  paioied  uo  Ibe  retina,  loileed,  >a  coinpletel^  did  Dr.  Piley  adupt 
tbii  ides,  ihal  he  comparea  llic  eye  lo  ■  rrfltctiiig  leleacope,  ibe  inogn  of  ibe  ob-' 
jecM  tMtng  paialed  iu  [be  same  manner  on  b(>Ib. 

I  hBTe  to  make  one  remarlc  more.  Uvea  ircre  li  still  maintained  (liat  Dr.  Rcid 
Vteau  pictnrei  pauing  thtough  the  retinag  and  were  that  point  yielded,  little 
wonld  be  gained  i  for  cerlaifily  Dr.  Eeid  acitnawledgei  that  be  \i  allogelber  unac- 
quainted witi)  the  mode  by  irMi^h  these  picturet  become  a  mean  uf  tiiica.  He 
boa  not  vealured  a  coiyeclure  on  the  mbject,  bn(  resuliei  it,  u  the  only  retoorce, 
iniD  a  law  of  nalnre.  |t  tberefore  remaini  to  be  itaonn  how  a  theory  nhicb  deniel 
Ihe  etialenee  of  aoy  pletiirea  pointed  oo  Ibe  retina,  and  which  offers  an  eipUiiB< 
lion  (be  it  good  or  bad)  of  the  mode  in  which  Ihe  rayi  afl'rct  the  optic  nerve  lo  u 
to  afford  the  varied  ucrceptiani  nf  dimension,  figure,  and  culour,  can  be  so  iden- 
tiOed  iTiib  Dr.  Reid's  opinion,  for  he  bai  no  theory,  m  to  differ  only  by  a  chaniie 
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such  an  arrangcmeDt  is  to  correapond  exactly  with  the  difierent 
parts  of  the  body  which  the  picture  is  inteaded  to  repT»«at.  The 
esseDtial  propertieB,  therefore,  of  an  iDstnimeDl  for  reBecting  pic- 
tures must  be,  first,  that  the  rays  emaQating  from  ^e  origiDal  sVall 
be  collected,  so  that  they  may  impinge  on  the  reflector  la  accurate, 
distinct,  and  corresponding  figures  and  colours;  and,  secondly, 
that  when  they  thus  reach  the  focus  where  the  image  is  to  be  painted, 
there  be  there  a  proper  reflector  to  send  alt  the  rays  back  again,  to 
produce  in  the  spectator  the  perceptions  of  a  picture.  The  first  of 
these  qualifications,  that  for  refracting  and  concentrating  the  rays, 
the  natural  and  the  prepared  eye  both  possess.  These  are  the  func- 
tions of  the  aqueous  and  the  crystalline  humours ;  and  about  tha 
nature  or  extent  of  these  functions  there  b  no  dispute.  With  regard 
to  the  second  qualification,  however,  there  is  a  most  material  dimr- 
ence  between  the  natural  eye  and  the  eye  prepared  for  this  deoioa- 
Btration.  In  the  natural  eye  there  is  no  reflector.  Tlie  retina  itself 
is  nearly,  if  not  quite,  transparent.  In  proof  of  this  we  have  only 
to  remember  that  the  black  appearance  which  distinguishes  the 
pupil  proceeds  from  the  choroides  which  lies  behind  the  retina ;  and 
that  the  retina  is  so  transparent  as  not  even  to  raise  a  cloud  on  tho 
intensity  of  the  black  mantle  behind  it.*  But  if  the  retina  be  really 
so  transparent,  it  can  be  no  reflector.  There  is  the  same  diflerence 
between  the  retina  and  the  white  paper  that  distinguishes  a  piece  of 
common  glaas  from  a  steel  speculum.  What  is  demonstrated  by 
t\)e  one  can  afford  no  conclusion  as  to  the  other.  They  are,  in  fact, 
in  opposition  to  each  other.  A  speculum  in  a  telescope  will  show 
the  picture  of  an  object  within  the  field  of  the  instrument;  but  sub- 
stitute for  it  a  piece  of  transpareut  glass,  and  the  picture  vanishes; 
the  rays,  instead  of  being  rejected,  are  transmitted.  Let  it  not  be 
said  that,  even  in  this  case,  the  picture  would  be  formed  in  tfae 
glass,  though  it  would  not-  be  visible;  for  a  picture  does  not  exist 
by  the  mere  assemblage  of  those  rays,  which,  if  reflected,  would 
exhibit  a  picture.  It  is  the  refiection,  and  not  the  assemblage, 
which  calls  the  picture  into  being ;'  for  if  the  rays  be  not  reflected 
but  they  pass  on  to  the  eye,  then  we  see,  not  a  picture,  but  the 
body  itself.    It  is  evident,  then,  that  the  retina  of  the  natural  eye 

■  It  may  perhaps  be  objecled  thai,  althongh  the  retina  be  safflciently  lraa»< 
parent  fully  to  brar  oul  the  argumeut  afaiait  the  pictarei,  it  ii  not  to  tranipamt 
Bi  kere  rrpretenteil.  Even  when  the  eye  it  taken  wana  from  (be  head  of  au 
Sniisal,  the  traasparency  U  foDcd  to  be  imperfect.  lo  tbts  caie  I  beg  Id  refer  (he 
deciiioD  id  the  eye  in  the  living  body,  where  nnquetllnnsbly  the  transparency  of 
the  retina  Is  bo  great  as  to  render  it  iOTlaible.  Ereii  in  caHW  of  hydrocrph^ui, 
vhen  the  pupil  is  to  diiteniled  a>  lo  admit  a  considerable  porlion  of  light,  and  the 
retina  remains  inviiiblei  and,  accarding  to  my  judgment,  a  more  perfect  traa»> 
paieaey  can  starcely  be  Conceived  than  that  which  preyents  us  from  perceWing, 
act  withstanding  all  the  different  membtanei  and  liquors  whicb  inlcrreae,  that  the 
Mack  coatine  of  tbeehoroldra  is  not  situated  on  Ihe  eitemol  surface  of  the  eye.  I 
apprehrnd  (hat  the  iraDiparency  of  the  eye  dirainiihes  mnch  nn  Ihe  extinclion  of 
the  vital  energy  t  and,  therefore,  that  the  mnoTRl  of  it  even  from  H  living  body 
would  not  aSbrd  a  fair  tesDnion;,  or  tueh  ai  (euld  weigh  stall  afaiut  the  evi- 
dtuce  afnided  by  the  living  eye  ibelf.  -  - 
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does  not  reflect  a  picture  ia  the  maDoer  in  wfaich  it  is  refleetci)  by 
die  paper  in  tlie  prepared  state ;  and  if  there  be  demonstration  ia 
the  case^  it  ia  a  demenstfation  that  the  retina  cannot  possibly  reflect 
a  jnctnre  at  all. 

But  it  has  been  said  by  Dr.  Priestley  and  othen  that,  though  no 
fncture  is  fonned  on  the  retina,  it  is  formed  on  the  coat  behind  it — 
the  cboroides.  A  dilemma  immediately  occurred  on  thii  asnunp- 
tion  sufficient  to  have  startled  the  most  hardy  philosophers,  nf 
thus  tiaosferring  the  picture  fixtm  the  retina  to  the  cboroides,  the 
optic  nerve  was  discarded  as  an  instrument  of  vision ;  for  the  retina 
is  in  fact  the  optic  nerve.  The  transparency  of  that  membrane, 
however,  affiirded  too  palpable  an  obstacle  to  its  being  considered 
capable  of  reflecting ;  and  therefore  these  philosophers  conceived 
that,  aa  a  picture  must  be  found  somewhere,  and  it  could  not  be 
fonned  on  tne  retina,  it  might  be  formed  behind  it.  The  diflScutty, 
however,  was  equally  insurmountable  ;  for,  to  wave  the  manifest 
absurdity  of  excluding  the  optic  nerve  from  the  theory  of  vuion,  it 
IB  evident  that  the  t-horoides  is  as  incapable  as  the  retina  of  reflect- 
ing  objects  so  as  to  form  a  mcture.  The  cbtHoides  at  this  part  in 
many  animals,  as  in  man,  is  bkck — a  [Kirc  black.  Now  why  is  it 
Uack?  Is  it  not  because  it  does  not  reflect  the  rays  of  ught? 
Although  it  is  black,  or  rather  dark,  before  it  absorbs  any  rays,  it 
it  not  because  it  is  c^rk  that  it  does  absorb  them,  bat  it  is  because 
it  does  absorb  them  that  we  perceive  that  it  is  black.  Whatever, 
therefore,  may  be  thought  of  the  reflecting  powers  of  the  cat,  the 
owl,  and  otha  animals  which  seek  their  prey  in  comparative  dark- 
Bess,  dear  it  is  that,  with  regard  to  the  human  eye,  no  picture  can 
be  formed  either  oa  the  retina  or  choroides.  By  the  one  all  the  rayi 
of  li|^t  are  tnmsmitted ;  by  the  other,  they  are  all  absorbed, 

Ldberated  from  the  trammels  of  this  parnliziog  {diantom,  let  ua 
compare  the  perceptions  which  the  eye  is  fitted  to  produce  with  tbe 
perceptions  patoduoed  by  the  action  of  the  kindred  organs. 

With  regard  to  the  anatomy  of  these  parts,  it  is  unnecessary  for 
me  to  say  much.  The  structure  of  the  eye  is  genemlly  known,  and 
can  scarcely  be  mistaken.  Suffice  it  to  observe  that,  after  passing 
Hiroagh  the  ball  <tf  the  eye,  wd  beii^  collected,  and  concentrated 
in  ibeW  passage,  the  rays  tk  light  impinge  on  the  retina,  which  is 
tfie  extremi^  (^  the  <q>tic  nerve,  reticulated  on  a  thin  membrane, 
and  «^ich  forms  a  trwuparent  screen,  through  which  diese  rays  are 
transmitted  to  the  choroides,  where  they  are  all  immediately- at>- 
seabed.  Our  present  inquiry  is  limited  to  the  operation  of  the  rayif 
on  the  rctma ;  fiw,  as  they  affiard  no  perception  of  vision  previously 
to  reaching  that  poin^  and  are  all  absorbed  by  the  choroides  imme- 
diately on  passing  through  it,  the  single  question  is,  how  can  these 
,  lays  aSect  the  letina  so  as  to  produce  vision  ? 

_  Vision  is  composed  of  two  things :  thejperception  of  figure  or 
dimensicm,  and  the  perception  of  colour,  lliese  are  so  distinct  anif 
uncODnected  with  each  other,  that  they  ought  to  be  reckoned  diffe- 
rent senses.    "Hiere  is  certainly  much  less  disUncttve  difeooce  be>' 
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tweeo  sMeH  and  taste  that)  between  figure  and  colour.  They  have 
beea  united  merely  because  they  are  produced  by  the  same  organ, 
and  combine  tf^elber  to  procure  correct  iDformation  from  visible 
figure.  In  considering  the  origin  of  these  perceptions,  however ,- 
we  must  separate  them.  The  perception  of  figure  and  dimemioit 
by  the  eye  is  evidently  analogous  to  the  perception  of  these  qualities- 
of  matter  by  the  organ  of  touch  :  the  discrimination  of  colour* 
again,  is  more  analt^ous  to  the  discrimination  of  smell. 

It  will  he  useful  to  premise  some  observations  on  the  mode  in 
wliich  perceptions  are  generated  by  the  organ  of  louch.  If  we 
admit  the  nerves  to  be  the  media  of  communication,  and  observe 
the  close  texture  of  their  ramifications  over  the  whole  surface  of  the 
body  immediately  under  the  skin,  and  particularly  the  profusion  of 
their  minute  branches  extended  over  the  hands  and  feet,  we  can 
have  little  difficulty  in  conceiving  how  the  idea  of  dimeosion  may 
be  communicated  by  this  organ.  The  extremities  of  these  nerve* 
are  most  minutely  divided ;  no  one,  it  is  believed,  having  yet  been 
able  to  trace  them  to  their  terminations ;  but  each  of  them,  even 
the  minutest  branch,  must  he  considered  as  a  separate  nerve, 
capable  by  hself  of  communicating  an  intimation  of  its  own  excite- 
ment. Hence  if  any  point  of  the  body  be  forcibly  touched,  the 
locality  of  that  point  is  immediately  perceived.  It  were  vain  (o 
■top  to  provp.  that  we  at  once  distinguish  the  neck  frcan  the  heel,  or' 
the  hand  from  the  shoulder.  No  one  ever  heard  of  a  person  mis- 
taking the  gout  for  the  tooth-ache,  or  a  box  on  the  ear  for  a  kick  on 
the  shin  bone.  How  the  nerves  give  that  information  to  the  mind- 
is  not  the  question ;  that  we  cannot  comprehend :  but  holding  it  to 
'  be  a  law  of  our  constitution  that  the  nerves  do  in  some  way  or  other 
communicate  to  the  mind  the  sensations  excited  in  the  different 
organs,  we  may  with  some  hc^  of  success  inquire,  how  the  object 
of  the  difTerent  senses  act  upon  the  organs,  and  excite  the  nerves ; 
and  finding,  on  inspection,  that  the  nerves  of  the  organ  of  touch 
extend  their  fibres  in  distinct  branches  over  the  surface  of  the  body, 
we  perceive  that  the  individual  sensation  excited  by  the  action 
of  any  of  these  branches  exhibits  a  capability  and  fitness  for  com- 
municating to  the  mind  certain  notices  of  all  such  bodies  as  are 
applied  to  them,  and  thus  we  easily  comprehend  bow  they  indicate 
locality.  But  if  they  indicate  locality  as  to  one  pdnt,  they  most 
equally  do  so  as  to  all  the  points  which  may  be  touched ;  and,  there- 
fore, if  a  considerable  portion  or  area  be  compressed  by  touch,  the 
extent  of  nerves  thus  afTected  must  be  equally  perceived.  Alongside 
of  each  other  there  must  somewhere  be  two  branch es-i-one  c(»n- 
pressed,  and  the  other  free  j  and  the  communication  of  this  differ- 
ence, and  of  its  locality,  must  be  immediately  and  distinctly  made. 
The  information,  indeed,  that  one  or  more  branches  of  nerves  are 
afTected,  and  that  others  adjoining  are  not  affected,  must  be  siinul- 
taneously  communicated.  But  the  perception  of  this  difference, 
and  its  locality,  is  the  perception  of  ^mension  and  figure.  For  our 
idea  o£  dimeasioD  is,  the  extending  over  two  or  more  points  iiutead 
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of  one ;  and  our  idea  of  figure  b,  that  one  area  of  the  compressed 
nerve  differs  from  another  area.  When  the  body  exBinined  is  too 
large  to  have  its  whole  figure  contained  io  one  impressioD,  a  Mind 
man  first  ascertains  the  extremities,  and  tbeo  passes  his  hand  over 
the  space  which  lies  between  them.*  Experience,  however,  enables 
the  blind  to  shorten  this  process;  f  and,  by  putting  iheir  elbows 
close  to  their  sides,  they  calculate  pretty  accurately  from  the  posi- 
tion of  the  fore  arms  and  bands  what  is  the  size  of  a  body  placed 
between  them.  lu  this  case  the  information' is  obtained  by  intro- 
ducing the  knowledge  of  the  distance  between  the  arms  and  hand» 
preiTOusly  acquired.  But  originally  it  is  evident  that  to  acquire  a 
knowledge  of  the  dimensions  of  a  body  larger  than  the  band,  if 
would  be  necessary  to  apply  the  hand  repeatedly,  so  as  to  obtain  by 
these  repeated  applications  a  compression  of  an  area  of  nerves  equal 
to  the  surface  of  the  object  of  examination.  By  this  operation* 
however,  we  can  easily  apprehend  bow  the  ideas  of  dimension  and 
figure  are  produced  by  touch.  We  no  doubt  often  experience  sen- 
sations, the  localities  of  which  we  cannot  precisely  distinguish. 
After  the  amputation  of  a  limb,  a  man  sometimes  complains  of' 
pain  in  that  i»rt  which  is  severed  from  the  body,  and  lies  buried  in 
the  earth ;  but  these  are  the  effects  of  a  diseased  state  of  the  nerves^ 
and  of  fixed  associations  of  ideas,  and  can  militate  nothing  against 
the  general  position,  that  the  nerves  intimate  the  locality  of  those 
auctions  they  communicate. 

I  conolude,  then,  (hat  if  I  take  a  body  two  inches  long,  and' 
press  it  with  my  fingers,  I  shall  perceive  the  extent  of  the  pressure, 
because  1  shall  perceive  where  the  pressure  ends.  And  if  one  half 
of  that  body  be  cut  away,  1  shall  also  perceive  this  diminution  of 
extent.  Dr.  Reid  seems  to  question  this,  and  to  state  bis  opinion 
that  the  connexion  between  the  sensation  of  touch  and  the  idea  of 
extension  is  inexplicable.  X    Were  this  scepticism  confined  to  the 

*  Thfrc  it  a  besBliful  pTovisiaD  made  for  prnerTiiiK  Ihe  contioiiiiy  of  feelinf. 
The  dijiial  branches  of  the  medial  nerve  tend  eacb  two  smaller  braof ho — uol  lo 
(he  same  finger,  but  one  Id  eacb  of  two  adjoiaing  fingen;  sn  tbat  n  channel  of 
comrauDiFSIioD  is  thus  opened,  the  Importance  of  which  mu]'  be  at  once  appre- 
ciated by  croMing  the  finfen,  and  applyinf  a  tmall  body  lo  Ihcm  in  that  potilion, 
"""  'eiDg  destroyed,  the  percepllan  is  of  two  bodies  instead  of 


■f  Any  one  may  lee  this  practiciJIy  lllattrated  by  visiting  the  Asylam  for  the 
Jbliad,  BDd  observlnc  the  moTementi  of  the  irorkmen,  1  was  slrack  wllli  tbe  !■•' 
the  blind  men  made  of  l)ie  little  Gnger.  When  they  wished  to  obtHiD  precise  !■•. 
fnrmaliun  of  the  nature  oF  a  surface,  Ihey  applied  fn  it  tbe  little  finger.  Ad  at- 
Mntion  to  tbe  itmcture  of  Ike  hand  eiplaina  this.  The  little  flnger  and  one  Italf 
of  tbe  ring  Anger  arc  supplied  wiih  aerront  energy  by  the  bIiqt  nene;  the  ra>. 
maindec  of  the  lingers,  and  Ibe  thumb,  by  tbe  medial  nerve.  By  ttaeit  hard 
flogering  and  thumbing  in  the  execotian  of  [heir  basket  work,  tbe'y  blunted  the 
(CD^bllity  of  the  nervei  ramiSed  on  the  tbnmb  and  three  finger!  (  bnt  the  little 
-4ager  beine  exempted  fromsoeb  Inflnence,  and  being  lupplled  by  a  separate  aerre, 
its  leniibillly  remains,  and  becomes  the  most  delicaie  instrument  in  tbeir  hands 
for  obtaining  informaiion  by  (ouch. 

i  "  The  nolion'of  eitemiDir,"  says  the  Doctor,  "  Is  so  &miriar  to  ni  I>oai  ii>. 
fUey,  and  so  contfanUy  obtruded  by  every  thing  we  lee  and  feel,  that  we  arc  apt 
(o  tisiak  it  obTlou  how  it  comes  ioto  the  miad  |  but  upon  a  narrower  esuainW. 
lion,  vetballfiBd  it  utterly  inezplicsbk."    (P.  HI.)—'*  Sappoic,"  latkecaw 
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nature  and  mode  of  the  cotninuaicatioD  between  mind  ind  matter, 
we  should,  as  before  explained,  readily  agree  with  Dr.  Keid ;  for 
there  can  be  few  !□  the  present  day,  and  in  the  feceof  bis  triumph- 
ant argumeat  on  that  point,  wbo  will  still  contend  for  any  resem- 
blance between  the  sensation  and  the  idea  produced  by  it.  But  io 
aa  far  as  be  maintains  that  we  cannot  in  any  view  undentand  bow  - 
the  organ  of  touch  should  communicate  information  of  dimension^ 
I  cannot  but  dissient.  It  is  sufficiently  clear  that  no  idea  of  relative 
dimension  could  be  communicated  in  any  case,  without  having  some 
standard  to  determine  the  relation ;  but  I  think  it  is  equally  impos- 
sible to  deny  that  this  blind  man,  when  be  touched  a  circular  body, 
would  necessarily  perceive  a  diSerence  between  the  sensation  tiwa 
produced  from  that  produced  by  touching  a  body  which  was  square 
or  triangular.  This  would  arise  from  the  compressed  area  of  the 
nerve  being  in  the  one  case  circular,  and  the  other  square.  In  like 
manner  he  must  necessarily  perceive  the  difference  between  a  larger 
and  a  lesser  body,  between  a  whole  and  a  half.  It  is  true  he  might 
not,  as  in  the  case  supposed,  be  able  to  compare  any  iA  these  bodi» 
or  the  areas  of  the  nerves  affected  by  them,  with  the  area  of  his 
own  body,  or  with  that  part  of  the  body  generally  alluded  to  in 
stating  dimensions — -the  foot ;  but  he  would  compare  them  with 
each  other,  and  would  know  that  one  was  larger  or  smaller  than 
another,  or  that  they  were  nearly  equal ;  and  what,  aa  to  dimen- 
sion, can  the  most  acute  and  learned  philosopher  know,  but  that 
(me  body  is  Xaiffa  oi  smaller,  or  equal,  to  another  body }  Tlie 
correspondence,  then,  between  the  dimensions  of  a  body  which  is 
touched  and  the  dimensions  of  the  area  of  the'nerve  which  is  com-  , 
pressed  being  complete,  although  we  may  admit  without  hedtation 
that  the  idea  of  a  circle  is  no  more  like  a  circle  than  it  is  like  justice 
or  courage,  yet  we  easily  apprehend  how  the  nerve  receiving  the 
exact  impress  of  these  qaalities  of  bodies  should  in  that  way,  by 
which  the  nerves  do  communicate  information  to  the  mind,  com- 
municate the  various  impressions  which  it  has  thus  received. 

But  what  is  all  this  to  the  eye  ?  As  to  dimension  and  6gure  it  is 
every  thing;  for  1  apprehend  that  the  very  same  principles  govern 
both  organs ;  and  that  the  sensation  which  gives  the  idea  of  dimen- 
sion and  figure  is  produced  in  the  eye  in  consequence  of  similar 
excitements  of  the  retina ;  not,  indeed,  by  the  body  itself,  as  in  the 
sense  of  touch,  but  by  the  particles  of  light  reflected  by  it,  and 
which  pass  through  an  area  of  the  retina  exactly  corresponding  to 
the  visible  figure  of  the  body.  It  is  here  the  picture  farms  a  useful 
ally.  It  demonstrates  that  the  rays  pass  through  the  retina  in  the 
determinate  form,  and  with  the  same  distribution  of  colours,  which 
characterise  the  object  from  which  they  proceeded.  The  <^tic 
nerve,  therefore,  must  be  excited  in  different  portions,  greater  or 

of  a  \A\mA  rout  with  no  prerlODi  knowledge  of  eitension,  "  that  a  l>ody  ajiptlcd 
lb  hin  toacbes  a  laTKcr  or  aleaKrparlof  hii  body,  Caalbii  give  bin  wiy  nalloii 
of  lu  eiteniioa  or  diEocmioni  i  To  me  it  K«n>  impotslble  It  ihiwld,  adeM  be 
ind  Mme  prcTiBM  oetlona  of  Ibt  AmeDBloM  Bad  I^HTc  of  bit  owa  body,"  (P.  UT.) 
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leas,  roaod  ot  square,  or  angular,  exactly  as  ibe  figure  of  tbe  object 
ntnreyed  by  the  eye  is  greater  or  less,  or  round  or  squire,  or  angular. 
As  looo,  therefore,  as  we  believe  that  a  oerve  is  an  iostrumeDt 
which,  by  some  meaDs  or  other,  ioexplicahle  to  us,  does  cominu> 
nicaletothe  miod  the  impressions  made  upon  it,  we  cannot  surely 
be  in  much  difficulty  to  conceive  that  it  should  distinctly  communi- 
cate the  fiict,  that  only  one  pwlioii  of  it  has  been  excited,  or  that  a 
larger  or  smaller  portion  has  been  excited,  or  that  a  portion  pecu- 
liarly excited  in  one  part  of  the  area  difieni  in  extent  from  another 
xoroon  differently  excited,  and  in  another  part  of  the  area.  It 
u  impossible  to  conceive  any  distinct  idea  arising  from  sensation, 
unless  it  ihall  extend  to  these  particulars ;  and  if  it  be  granted  that 
the  sensations  are  thus  fitted  to  convey  information  as  to  the  areai 
excited,  then  we  ask  no  more  to  explain  the  mode  in  which  a  aea- 
ntion  indicative  of  dimension  is  produced  on  the  optic  nerve.  An 
area  of  that  nerve  spread  out  to  form  the  retina  is  excited  exaetly 
corresponding  to  the  visible  figure  of  every  body  which  forms  an 
ul^t  of  sight. 

But  this  explanation  reaches  only  to  one  of  the  qualifications  of 
the  eye.  There  remains  to  be  considered  the  discrimination  of 
colour.  A  few  observations  will  suffice  on  this  point,  because  some- 
what of  the  same  reas<Miing  leads  us  to  what  is  at  least  a  plausible 
solution  of  that  problem  also. 

The  idea  of  colour  is  in  some  respects  analogous  to  that  of  smell 
and  taste.  We  cannot  understand  why  the  peculiar  affection  pco- 
doced  by  a  particle  of  matter  should  produce  an  idea  of  souroess, 
or  sweetness,  or  sharpness,  or  poignancy.  These  are  particular  ideas 
which  arise  in  consequence  of  information  being  conveyed  to  the 
mind  that  the  nerves  have  been  affected  in  several  particular  ways} 
and  they  are  ideas  connected  with  these  particular  Sections  by  the 
original  laws  of  our  constitution.  The  ideas  of  colour,  of  scarlet, 
blue,  or  yellow,  are  of  the  same  nature.  They  are  perceived  when 
the  optic  nerve  communicates  iDformation  to  the  mmd  that  it  has 
been  excited  in  tUe  various  ways  by  which  the  red,  and  blue,  and . 
yellow  rays  of  light  do  actually  affect  it.  These  rays  are  in  their 
nature  diflerent  from  each  other,  and  therefore  each  of  them  must 
produce  an  a%cticm  peculiar  to  itself.  When  we  recollect,  then, 
that  each  of  these  coloured  particles,  pnsung  through  the  retina  in 
the  precise  relative  arrangement  in  which  they  proceed  from  the 
body  under  examittation,  must  produce  tbe  afiection  peculiar  to 
itself,  and  that  on  the  ptunt  of  the  area  which  corresponds  to  its 
situation  in  the  object  seen,  we  may  understand  how  we  not  only 
perceive  the  exteosioD  and  figure  of  that  object,  but  also  its  vorioui 
colours  and  shades;  and  thus,  as  iar  as  such  theories  can  go,  we 
obtain  an  intelligible  theory  of  viaon. 

I  ba?e  mentioned  that  in  tbe  eyes  of  some  animals  pictures  may 
redly  be  formed,  the  coating  of  the  clwroides  behind  the  retina 
hong  white  and  respleodeDt,  This  provision  is  suited  to  the  habile 
•f  those  aoiniats  which  seek  their  prey  in  the  dark,  and  the  otgect 
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of  it  seems  to  be  to  aid  tbe  weak  irapressions  made  by  the  lumiooai 
raj's  wbich  are  but  scantily  eofltted  or  reflected  during  the  night. 
To  man,  to  the  hawk,  and  to  all  those  animals  whose  activity  is 
chiefly  exercised  in  the  light  of  day,  and  to  whom  it  is  of  moat 
importance  to  have  distinct  vision  amidst  a  Bood  of  light,  the  cover- 
ing behind  the  retina  is  lined  with  a  substance  which  absorbs  the 
rays  after  they  have  passed  through  that  membrane,  so  that  none  of 
them  can  return  to  confuse  the  original  impression  by  a  second  ex- 
citement. On  the  other  hand,  the  nocturnal  prowlers  are  not  con-, 
cerned  so  much  about  distinct  vision  as  to  obtain  by  it  a  knowledge 
of  the  locality  of  their  prey,  at  a  time  when  it  supposes  itself  in 
tafety.  The  rays  being  then  in  small  numbers,  the  escitement  of 
the  nerve  must  be  less  acute ;  but  by  placing  behind  it  a  reflecting 
instead  of  an  absorbing  coat,  the  rays  may  be  sent  back,  and  by  an 
arrangement  of  the  parts  for  that  purpose,  may  be  returned  in  the 
same  direction,  and  thus  double  the  intensity  of  the  escitement. 
From  this  view  of  the  final  cause,  why  the  colour  of  the  choroides 
in  such  animals  is  white  1  would  conjecture  that  their  eyes,  and 
particularly  the  parts  at  the  retina  and  choroides,  which  are  opposite 
the  pupil,  are  shaped  difierently  from  the  corresponding  parts  of  the 
human  eye;  and  that  in  their  structure  there  is  a  provision  for  re- 
flecting the  particles  of  light  in  the  same  direction  in  which  they 
originally  passed  through  the  retina. 

The  solution  which  1  have  now  ventured  to  propose  does  indeed 
banish  from  the  problem  of  vision  much  of  its  complexity ;  but  it 
increases  rather  than  impairs  its  peculiar  fitness  for  that  which  is  the 
most  legitimate  and  satisfactory  object  of  scientific  research— the 
illustration  of  the  attributes  of  him  who  hatb  conjoined  in  the 
mechanism  of  the  eye  so  much  simplicity  and  such  ample  power. 
Unlike  the  fecBle  efforts  of  man,  where  the  causes  must  be  many, 
'  though  the  effects  be  few,  the  works  of  God  show  multiplied  and 
varied  effects  produced  by  a  few  simple  causes.  The  excitements 
produced  by  the  rays  of  light  passing  through  this  diminutiva  screen 
communicate  to  the  human  mind  by  much  the  greatest  portion  of  all 
that  varied,  extensive,  and  interesting  knowledge,  which  man  can 
acquire  of  the  material  creation.  It  is  true  we  learn  by  the  sense  of 
touch  to  appreciate  the  effects  of  light  and  shade,  so  as  to  under- 
stand from  the  visible  what  is  the  real  figure  of  an  object ;  and  we 
learn  still  more  from  experience  to  draw  inferences  from  circum- 
Etaoces  which  at  first  convey  no  precise  idea  to  the  mind.  But  that 
does  not  at  all  afect  the  proposition  th&t  it  is  by  the  eye  chiefly  we 
connect  ourselves  with  the  world  without  us,  or  that  its  organization 
is  adapted  to  the  acquisition  of  all  these  different  kinds  of  knowledge. 
A  man  often  employs  a  valuable  machine  long  before  he  discovers 
or  applies  all  its  capabilities ;  but  whether  these  can  be  employed 
with  or  without  a  combination  with  other  machinery,  or  whether 
they  can  he  all  brought  into  actron  at  the  outset,  or  require  repeated 
practice  to  enable  the  possessor  to  draw  from  tliem  all  the  advan- 
tages they  afford,  still  thevApstruction  of  a  madiine  which  ui  su(^ 
6  ,.  r 
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circiunsl&nces  can  ntlimalely  -  be  so  exlensively  employed  cariiea 
evidence  ibat  power,  and  wisdonii  and  design,  adequate  to  all  these 
varied  ultimate  efiects,  were  exerted  io  that  cooslTuctioD.  Such  is 
the  view  in  which  we  ought  to  contemplate  the  eye ;  and  when  we 
so  contempliite  its  structure,  and  its  powers  ;  the  siioplicity  of  the 
nmngemeDt  of  its  parts,  and  the  analogy  between  it  and  the  other 
organs  of  sensation;  its  adaptation  to  near  as  well  as  distMit  objects;* 
the  richaod  varied  treasures  of  iafontiBtioD,  for  usefuloess,  and  for 
enjoyment,  which  it  explores  and  appreciates;  and  the  iodicatioa 
of  mind,  of  intelligence,  and  affection,  which  it  so  expressively 
reciprocates.;  we  cannot  fail  to  perceive  that,  were  this  organ  alone 
submitted  to  our  observation,  it  would  itself  demonstrate  that  it 
must  have  lieen  formed  by  an  intelligent  Being,  and  that  the  Beii% 
who  formed  it  must  be  possessed  of  infinite  power,  and  wisdom,  and 
goodness.  It  would  demonstrate  more,  and  what  is  of  more  imme- 
diate importance  to  us,  for  it  follows  as  a  corollary  that  God  has  put 
fixth  into  active  exertion  all  these  attributes  to  promote  the  bap[H- 
ness  of  his  creature  man. 


Article  VII. 

Method  of  preserving  Folatile  and  Dellquescait  Substanees. 
By  Cr.  Dewar,  F.K.S.  £dio. 

(To  Dr.  ITuimson.) 

SIR.  Ediniurgh,  Jfayll,  1817. 

EvBRT  person  coDcemed  in  chemical  operations  must  have  ez- 
penenced  inconvenience  from  the  difficulty  of  retaining  volatile, 
deliquescent,  and  efflorescent  substances  in  a  state  of  perfect  preser- 
vation. Lagrange  directs  that  no  volatile  acid  should  stand  in  that 
department  of  a  laboratory  which  is  appropriated  to  the  more  deli- 
cate experiments.  Though  the  stopper  of  a  phial  be  ever  so  well 
ground,  it  yields  to  the  expansion  of  the  contained  substance,  occa- 
sioned by  slight  elevations  of  temperature.  In  hot  climates  ether 
u  generally  kept  in  stopped  bottles  immersed  in  water  in  an  inverted 
state;  and  I  believe  it  will  seldom  he  found  that  water  long  thus 
employed  is  entirely  free  from  an  impregnation  of  the  ether. 

For  obviating  these  inconveniences,  I  beg  leave  to  propose  the 
following  expedient ; — Let  every  bottle  intended  for  such  substances 
have  a  circular  rim  round  its  shoulder,  not  rising  quite  so  high  as 
the  mouth  of  the  botite.  In  the  cavity  formed  by  this  rim  let  a 
quantity  of  mercury  be  contained,  and  let  an  inverted  glass  cup, 

*  The  grey  drone  tj  tt  Mid  to  bavc  14,000  eja,  and  tbe  dragon  fly  a  great 
a»vj  morc|  Ittt  bow  Imperfect  is  tbe  infaimalioD  obtained  bj  ihoe  vasloggre. 
gawofthaal  orb»  compared  t»  (he  lafonnWioncBmBiMLcated  by  tkt  p^i  Im' 
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the  mouth  of  which  U  adapled  to  the  cavity,  be  immened  id  the 
mercury  coveriag  th&  stopper  and  neck  of  the  bottle.  Tfae'cup, 
from  its  iightnesB  compaFed  to  the  mercury,  and  from  the  resistance 
opposed  by  the  air  contained  in  it,  is  prevented  from  sinking  to  a 
sufficient  depth.  The  bottom  of  it,  theref<H«,  may  be  loaded  with 
a  flat  piece  of  metal  cemented  to  it.  When  put  on,  it  should  be 
pressed  down,  and  held  a  little  on  one  side,  for  the  ennilsion  of  a 
small  part  of  the  air.  This  pure  object  may  be  obtamed  to  any 
requisite  degree  by  gently  warming  the  cup. 

It  is  scarcely  necessary  to  enumerate  the  advantages  which  will 
arise  from  (he  adoption  of  this  plan.  Volatile  acids  may  stand 
in  any  room  without  in  the  least  endangering  the  polish  of  fine 
metallic  surfaces,  or  affecting  the  progress  of  delicate  experiments. 
Those  who  wish  to  preserve  deliquescent  substances  in  a  dry  state, 
as,  for  example,  muriate  of  lime,  or  soil  which  powerfully  attracts 
humidity  ^substances  which,  from  their  cleanliness,  are  preferaUe 
to  aulpliunc  acid  for  the  formation  of  ice  by  the  process  invented 
by  Professor  Leslie),  may  keep  them  in  bottles  of  this  kind. 

"niey  may  also  be  employed  for  the  preservation  of  certain  mine- 
rals, such  as  extraneous  fossils  of  pyrites,  and  the  lomonite,  or 
mebly  zeolite,  the  preservation  of  which  has  occasioned  so  much 
unsatisfactory  trouble  to  mineralogists, 

A  similar  apparatus  may  be  used  for  retaining  anatomical  prepa- 
rations in  spiiits,  both  for  preventing  more  effectually  the  evapora- 
tion of  the  spirits,  and  affording  greater  facility  in  taking  out  the 
preparations  at  pleasure. 

The  apparatus  will  be  tnore  perfectly 
understood  by  an  inspection  of  the  annexed 
figure :  A  represents  the  body  of  the  phial : 
B,  B,  compartment  for  mercury  :  C,  C,  C, 
cup  inverted  in  mercury,  to  keep  the  phial 
air-tight ;  within  this  are  represented  the 
neck  and  stopper. 

When  the  contents  of  the  bottle  are 
wanted,  we  take  off  the  cup,  and,  holding 
the  stopper  with  the  finger,  begin  with 
pouring  out  the  mercury  into  the  cup,  now 
standing  upright  on  a  table. 

It  might  be  rendered  more  carriageable 
by  means  of  a  circle  of  cork  passing  between 
the  inverted  cup  and  the  containing  rim  ;  and  still  more  so  by  a 
piece  of  leaiher  or  of  bladder  tied  over  the  whole,  a  circular  groove 
being  made  on  the  outside  of  the  rim  for  retaining  the  string,  and 
the  interior  surface  of  the  bladder  might  be  smeared  with  a  tena- 
cious substance  for  confiniog  the  mercury.  This  would  contribute 
to  the  perfection  of  the  apparatus,  if  used  at  sea.  But  for  standing 
In  a  room,  it  will  require  no  such  addition,  and  will  then  be  of 
itself  much  more  convenient,  cleanly,  and  secure,  than  the  usual 
expedient  of  ground  stoppers  covered  with  lute. 

Dg.l.zedl!,GOOQlc    , 
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Before  concludiDg,  1  shall  ofaserre  that  the  same  principle  may 
be  advantageousiy  employed  in  the  conitructtoa  of  domestic  imple- 
ments for  prereDtiDg  the  escuie  of  the  ofiensive  effluvia  of  exofe- 
mentitioiu  substancei  to  the  bedchambers  of  the  lick.  Pieces  of 
furniture  have  indeed  been  made  for  accomplishing  this  purpose  by 
means  of  water  used  exactly  in  the  same  way.  But  the  relative 
woperties  of  wafer  to  the  effluvia  alluded  to  ar«  such  that  these 
nave  been  justly  complained  of  as  inefTectual. 

1  amj  Sir,  your  most  obedient  servant, 

Hbnrt  Dbwab. 
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•Report  made  ty  M.  Pois 
the  Rurmmg  of  Ligu. 
applied  to  ihese  Orific 


<de  ty  M.  Poisson  of  a  Memoir  by  M.  Hackelle  respecting 
^^g  "f  Liquids  through  small  Orifices,  and  with  Pipes 
to  ihese  Orifices.* 

Thb  experiments  of  M.  Hachette  may  be  divided  into  three 

Sarts,  Tbe  object  of  the  first  is  to  measure  the  contractioo  of  the 
uid  vein  proceeding  frooi  a  narrow  aperture.  The  second  exa- 
mines the  cause  of  the  singular  phenomena  which  lake  place  when 
amall  cylindrical  or  conical  pipes  are  added.  In  the  third  part  the 
author  describes  tbe  6gure  of  the  fluid  vein,  and  the  variations  oc- 
casioned by  different  forms  of  the  orifice.  We  shall  not  attempt  to 
explain  all  the  importance  of  these  different  questions,  either  in 
practice,  or  as  they  relate  to  the  theory  of  the  motion  of  liquids; 
but,  without  further  preface,  we  shall  give  an  analysis  of  the  three 
partBof  the  memoir  subjected  to  our  examination  by  the  Class. 

Part  I. — Contraction  of  the  Flmd  yem. 
Hie  author  examines,  in  the  first  place,  if  the  figure  of  the  small 
orifice  has  any  influence  on  the  quantity  of  liquid  that  flows  out  in 
a  given  time.  It  is  generally  admitted  that,  supposing  the  pressure 
the  same,  and  the  orifice  unaltered,  the  quantity  of  liquid  which 
flows  out  is  not  changed,  M.  Hachette  determines  tbe  correctness 
of  this  principle  when  the  orifice  is  circular,  triangular,  elliptical, 
or  formed  of  an  arch  of  a  circle  and  two  straight  lines.  But  he 
finds  the  products  very  diflerent,  either  in  excess  or  defect,  when 
the  contour  of  the  surface  presents  re-entering  angles,  which  occa- 
rion3  an  important  modification  in  tbe  principle  which  we  have 
mentioned.  If  the  plane  in  which  it  is  pierced  be  not  horizontal, 
the  fluid  vein  forms  a  curve,  which  ought  to  be  a  parabola  corres- 
ponding to  a  certain  initial  velocity  which  the  author  has  determined 
1^  direct  measurement.  Setting  out  from  the  place  of  greatest  con- 
traction, the  thickness  becomes  constant  for  a  considerable  extent ; 

*  Tbl)  nnaoir  wai  read  to  the  Royal  henttmy  of  Science*,  Dae.  18,  IBIS. 
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namely,  till  the  jet,  by  mixing  with  the  air,  loses  its  shape.  In  thii 
extent  all  the  fiuid  molecules  describe  the  same  curve,  aud  theveio 
resembles  perfectly  pure  crystal,  supposed  immoveable.  It  was, 
therefore,  easy  to  measure  the  abscisseeand  iheordinatesof  difTerent 
points  of  the  same  jet ;  and  by  a  comparison  of  these  measures  the 
author  has  recognized  that  the  fluid  curve  does  not  deviate  sensibly 
from  a  paraboU.  He  has  concluded,  likewise,  from  the  known 
formulas  of  parabolic  motion,  the  velocity  of  the  fluid  in  a  given 
point,  for  example,  at  the  place  of  greatest  contraction.  He  has 
found  in  this  manner  thiit  the  common  velocity  at  all  the  points  of 
the  contracted  section  is  very  nearly  that  derived  from  the  height  of 
the  surface  above  the  orifice.  Thus  the  theory  of  Torricelli  is  accu- 
rate when  applied  to  the  velocity  that  takes  place  at  this  section  of 
the  vein  ;  but  it  cannot  be  true,  at  the  same  time,  with  respect  to 
the  mean  velocity  of  tbe'molecules  which  traverse  the  section  of 
the  orifice  on  account  of  the  difference  between  the  areas  of  these 
two  sections. 

The  velocity  at  the  contracted  section  being  known,  the  observa- 
tion of  the  expanse  of  fluid  in  a  given  time  will  make  us  acquainted 
with  the  ratio  of  this  section  to  that  of  the  orifirs,  or  with  what  is 
called  the  quantity  of  contraction,  more  exactly  than  can  be  done 
by  direct  measurement.  The  time  is  to  be  reckoned,  and  the  quan- 
tity of  liquid  that  flows  out  from  a  small  oriRce  under  a  constant 
pressure  is  to  be  measured.  At  the  same  time,  the  quantity  of 
liquid  that  ought  to  be  discharged  by  the  orifice  is  to  be  calculated 
by  the  rule  of  Torricelli.  The  ratio  between  the  observed  and  cal- 
culated discharge  will  be  a  fraction  which  will  express  the  quantity 
of  contraction.  This  method,  pointed  out  by  D.  Bernoulli,  has 
been  followed  by  M.  Hachette.  He  neglected  none  of  the  precau- 
tions necessary  to  diminish  the  errors  of  experiment.  He  measured 
the  time  by  means  of  a  second  watch  of  M.  Breguet.  The  orifices 
which  be  employed  were  constructed  and  measured  by  M.  Lenoir. 
By  inspecting  a  communicating  tube,  he  was  always  sure  that  the 
level  of  the  fluid  did  not  vary  during  the  experiment ;  and,  finally, 
bis  oltservations  were  made  on  a  very  large  scale  both  with  respect  to 
the  size  of  the  vessel  and  the  volume  of  water  that  flowed  out,  and 
likewise  with  respect  to  the  time  during  which  the  liquid  was  flow- 
ing out,  which  sometimes  amounted  to  niore  than  an  hour.  A 
tabic  placed  at  the  end  of  his  memoir  gives  the  result  of  28  enpe- 
rimenlsmade  in  this  manner  on  heights  of  water  between  135  and 
883  millimetres  (5*315  and  34'96  inches),  and  with  orifices  varying 
from  1  to  4iS  millimetres  (00393?  to  1  ■G26  inch).  The  smallest 
contraction  observed  by  the  author  corresponds  to  the  smallest 
diameter.  It  is  078.  For  diameters  above  lO  millimetres  (0-3937 
inch)  the  coniraction  becomes  almost  constanf.  It  lies  between 
O-eO  and  0-G3.  When  the  orifice  remains  the  same,  it  increases  a 
little  with  the  height  of  the  fluid ;  but  it  does  pot  appear  to  depend 
upon  the  direction  of  the  jet- 
Other  philosophers  wbo  have  determined  |Lbe  coatiacUoD  oS  the 
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Tein  difier  from  each  other  mpectipff  it§  greatoesi.  Newton,  for 
example,  considers  it  as  O-70 ;  Borda  foaod  it  0*61 ;  and  in  a  cer- 
tain case  he  found  the  area  of  the  contracted  vein  reduced  to  almost 
one-balf  of  tlie  area  of  the  orifice.  No  doubt  this  difference  be- 
tween such  skilful  observers  ought  to  be  partly  ascribed  to  the  size 
of  the  oriGces,  and  to  the  pressures  employed.  But  M.  Hacbetta 
points  out  another  cause  which  D.  Bernoulli  had  already  perceived, 
and  which  ought  to  have  a  notable  influence  on  tlie  quantity  of  con- 
traction deduced  from  the  waste  of  fluid  observed.  This  cause  is  the 
form  of  the  surface  in  which  the  orifice  is  pierced.  According  to 
M.  Hachette,  the  waste  of  fluid  (every  thing  else  being  the  same) 
is  the  smallest  when  the  surface  in  contact  with  the  fluid  is  convex. 
It  increases  when  the  surface  becomes  plane,  and  still  more  when  it 
becomes  concave.  Acoardingly  he  observed  that  the  waste  vaiiecl 
about  a  twentieth  part  when  tlie  copper  disc  containing  the  oiificet 
aod  which  is  plane~on  one  side,  and  a  little  concave  on  the  otheTi 
was  simply  turned. 

M .  Hachette  prqraica  to  continue  his  experiments  on  the  flow  of 
water  throt^b  small  orifices,  varying  all  the  circumstances  whicti 
can  have  any  influence  en  the  flow  in  a  given  time,  and  endeavour- 
ing to  find  the  laws  of  their  influence.  He  proposes,  IHfewise,  to 
extend  them  to  cylindrical  vessels,  emptied  by  great  horizontal 
orifices.  In  that  case  the  time  of  flowing  out  can  no  longer  be  de* 
t&miaed.by  the  theorem  of  Torncelli,  wltich  supposes  the  orifice 
Tsry  small.  Its  rigorous  expression  depends  in  each  case  on  tivQ 
traascendental  quantities  of  the  kind  which  Lagrange  named  func- 
tions gttfinna,  and  of  which  he  has  given  very  long  tables  in  hi* 
Exercises  on  the  Integral  Calculus.  By  means  of  these  tables  we 
may  calculate  the  time  of  flowing  through  an  orifice  whose  diameter 
is  any  fraction  whatever  of  that  of  the  cylinder.  This  will  enable 
tia  to  compare  theory  t^ith  observation  in  this  veij  important  point 
of  view. 
Part  tt.~-Increase  of  the  Flow  hy  Cylindrkal  or  Conical  Tulies, 

This  phenomenon  was  known  to  the  Bomans,  though  they  were 
doubtless  unable  to  appreciate  it  exactly.  At  the  beginning  of  the 
18th  century,  Poleni,  Professor  at  Pavia,  gave  the  measure  of  ii  ir) 
a  very  simple  case,  that  of  a  cylindrical  pipe  of  a  length  equal  to 
about  three  times  the  diameter  of  the  orifice.  He  showed  that  in 
that  case  the  flow  is  increased  one-third ;  so  that  if  it  amounts  to 
100  when  the  orifice  is  thin,  it  becomes  133  in  tlie  same  time  by 
the  addition  of  the  pipe.  Id  a  work  published  in  17^7)  ^'  Venturi, 
of  Modena,  has  shown  that  by  employing  a  pipe  composed  of  a 
.cylinder  of  a  certain  length,  terminated  by  two  cones  whose  dimen- 
sions he  determined,  the  flow  may  be  increased  in  the  ratio  of  12 
to  5,  oralmostto  1^ times  as  much  as  when  the  orifice  is  thin;  and 
it  does  not  appear  that  this  philosopher  obtained  the  maximum 
effect  of  which  the  pipes  are  capable)  for  M.  Clement  has  been  ^ 
able  to  increase  the  &nr  cDnslderably  by  changing  the  form  of  the 
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apparatus  of  VeBtarL  These  cxperinieBts,  ihoie  ilrluch  arc  given 
in  ihe  HydrodyoaiDics  of  D.  BernoulKj  aDd  tfaoee  ttf  maoy  otbev 
philosophers  niiose  names  we  shall  not  nentioii  here,  have  put  tbfl 
phenomenon  of  pipes  bejond  all  doubt  It  ii  eq«^y  certain  tlwt 
this  increase  ia  owing  to  the  liquid  Sowing  in  a  full  stresm  in  tbd 
tube,  which  causes  the  contraction  of  the  vein  to  dsappeai^  and 
even  changes  it  into  a  dilatation  wh«n  the  pipe  is  conicid.  Bh| 
hitherto  it  has  not  been  explained  in  a  mtisfactory  manner  why  Iha 
Buid  thus  lills  the  tube  adapted  to  a  thin  orifice.  M.  Hachctte  find* 
the  sole,  or  at  least  the  principal  cause  of  it,  in  the  adhesion  of  tlw 
flmd  to  the  sides  of  the  tubej  that  is  to  ssy,  in  the  force  whidi  pro> 
duces  the  capillary,  and  other  similar  pbenomenab*  The  following 
ire  the  experiments  made  to  confirm  this  proposition  :— 

ExPBB.  I. — ^The  fluid  in  motion  was  mercury ;  the  pipe  wsl 
iron.  When  the  mercury  was  perfectly  pure,  it  had  no  affinity  for 
the  iron,  and  flowed  out  as  it  woold  have  done  had  then  been  no 
pipe.  But  when  the  mercury  was  covered  with  a  pellicle  formed  of 
an  alloy  of  tin  and  other  metals,  this  alloy  covered  the  in»de  <^  the 
pipe,  and  in  that  cose  the  mercury  fiowed  ia  a  full  strenn, 

ExPBR.  II. — The  fiuid  was  water;  the  pipe  was  coated  -mAkt 
with  wax.  The  pipe  was  not  filled,  and  the  water  Sowed  as  )f  bo 
pipe  had  been  present.  But  it  is  always  posfcAle  to  force  the  water 
to  tnoisten  the  wax ;  then  the  water  fills  the  pipe,  owing  to  the  viax 
being  replaced  by  ^  first  coat  of  water  which  covers  it.  Henc* 
the  reason  why  a  disc  of  glass  at  last  adheres  to  water  with  the  same 
force,  whether  or  not  it  be  covered  with  a  coating  of  wax ;  for  a) 
loon  05  the  wax  is  wetted,  it  is  merely  tfie  action  c^  water  on  watet 
which  determines  the  phenomenon,  as  M.  Laplace  has  expluned  k 
in  the  theory  of  capillary  action. 

Another  no  less  important  foct,  which  M.  Hacfaette  bas  deter'<- 
mined,  is,  that  in  a  vacuum,  or  in  air  rarified  to  a  certain  degrea^ 
the  phenomenon  of  pipes  ceases  to  take  place.f  Thus  having  made 

*  Opuin  ef  former  Wrlten  m  tkt  Cauu  of  thi  Bffecb  yrtiveti  Sjr  TnUt.—1t, 
Tentvri  itKlei  Is  b  note  (p.  23)  that  GntTCKade  sad  often  litre  ucribrd  M  the 
aslaral  eoheiion  of  tbepaniclea  of  nMer  tiie  incrcaMof  eipaateJB  t be  additional 
descend! nclnbes,  and  he  obterret  that  this  caiue  Is  at  fttj  lidle  importance.  Be- 
fore him,  Buisul,  Dnbuat,  had  eiplained  Ibe  eltect  oF  piprs  by  Ihe  Tiscositj  ofllle 
Water,  the  reBlglance  of  Uie  fluid  captained  In  the  pipes,  and  the  nbUquHy  ol  "tbe 
Jett  wblcli  strike  the  sidei.  At  this  litnt  the  pbenoiHaa  of  captUar;  tsbei  wen 
Marcelj  known,  and  lUl  now  Ibey  had  not  bcca  dlitiognUed  ■■  tbe  uoTemeDl  of 
fluids,  which  belongs  to  iDechanics  properly  to  called.  Accordiuly  M.  Bmsnt 
Iiimtelf  Ibnngfat  it  reqaiglle  to  adopt  an  hypoAesit  different  tcon  kit  own,  prc- 
■ented  by  Venturi,  as  we  tee  by  the  toadMioB  of  a  report  Hada  to  the  laatiina 
OD  Sept.  7,  1797.— H.  C. 

-f  On  the  Flawing  ef  Liquid*  1«  a  Fscuaa.— Thli  ciperiment  mast  not  be  con- 
fonnded  willi  the  one  related  tn  p.  15  of  tbe  work  of  M.  Tenlnrt.  llib  plriloM- 
pher  csyi  that,  after  ba*ii^  placed  i^on  tbe  receiTer  af  anaivJpiiaipbi'vaich  tb* 
mercnry  In  the  gnoge  ^tood  at  ten  lines  of  betght,  B  Tea«e1  to  which  a  oylindrioil 
pipe  was  filled,  he  had  obeeried  that  the  time  which  tbe  lerel  of  the  liqaid  hi  the 
vesid  look  to  sink  was  the  same  as  if  ihe  experluenl  bad  been  made  tn  Ihe  open 
air,  Koi  by  mi  oriflrt  wUktut  a  pipt,  aid  tf  tlu  umt  tbmuttr  aM  the  ftpe. 

Thin  faci  beibg  admiited,  Ventiri  thoi^t  that  be  i>«|tfat  ta  ascribe  tbe  caaM'nf 
the  effects  produced  bj  ibepipet  tolheacliottof  ibenitdiaDi  In  which  tliacjyerii 
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water  run  in  a  fuU  Etrtam  through  a'  tube  under  the  receirer  of  an 
air-puun,  nai  having  rarified  the  air  in  the  receirer,  the  autk«r 
obavvw  the  fluid  vein  deiaclitsg  itself  froin  the  sides  of  the  pipe 
whet)  the  internal  pressure  was  reduced  to  23  centimetres  of  mei- 
cviy,  the  external  pressure  being  O-76  metre.  By  thus  dimiuiahitig 
the  iatemal  pressure,  the  elTect  of  the  external  pressure  is  inoieasecl, 
which  is  trannaitted  to  the  pipe  by  means  of  the  fluid  coDtained  ip 
the  vessal,  and  to  which  is  added  the  pressure  of  that  fluid.  But 
there  coiioes  a  point  at  which  these  two  pressures  are  sufficieotljr 
^est  to  detach  (he  fluid  vein  from  the  sides  of  the  pipe;  in  the 
Hune  manner  as  a  sufficient  force  detaches  a  disc  fro[D  the  surface 
of  a  fluid  to  which  it  adhered.* 

Thus  the  flowing  out  of  water  in  a  vacuum  or  in  ratified  air 
agrees  perfectly  with  the  proposition  of  M.  Hachette ;  and  does  not 
prove,  as  might  he  supposed,  that  the  phenomena  of  pipes  are 
owiug  to  the  pressure  of  the  air  in  which  that  fluid  flows — an  opiuion 
i^hich  would  be  obviously  inconsistent  with  the  two  experiments  just 
cited ;  for  in  these  experiments  the  action  of  the  air  was  the  same, 
and  yet  the  phenomena  were  different,  according  to  the  nature  erf 
the  fluid  and  the  matter  of  which  the  pipe  was  composed. 

When  the  fluid  vein  has  been  detached  by  rarifyiog  the  air  as  we 
have  just  stated,  if  we  allow  the  air  to  enter  again  into  the  receiver, 
M.  Hachette  has  observed  that  the  water  does  not  again  begin  to 
flow  in  a  full  stream.  The  contraction  of  the  vein  which  took  place 
in  the  rarified  air  continues  to  sabsist,  though  the  pressure  of  the 
atmosphere  be  restored.  This,  in  the  author's  opinion,  leads  to  the 
conclusion  that  the  adhesion  of  that  fluid  to  the  sides  of  the  pipe 
takes  place  only  at  the  commencement  of  the  motion,  before  that 
the  fluid  has  acquired  a  sensible  velocity  ia  a  direction  which  sepa- 
rates it  from  the  side.  To  verify  this  conjecture,  M.  Hachette  made 
the  foHowing  experiment,  which  is  the  last  that  we  shall  notice  :— 

The  water  flowed  in  a  full  stream  through  a  pipe  wiiliout  the  re- 
ceiver of  an  ur-pump.  A  smalt  hole  was  made  in  this  pipe  very 
new  the  orifiee.  The  external  air  then  entered  into  the  pipe,  aa 
wght  to  have  happened  according  to  the  iheoryt  of  D.  Bernoulli. 

vcDl  Mm*  place.  He  did  ant  remark  that  tbe  codImI  of  the  Uqnid  and  of  the 
«Ues  of  the  pipe  moat  precede  Ibe  iuuiuK  out  of  the  nater,  in  ocder  that  i(  nuLf 
r.ali  oat  from  8  fill  pipe,  1  have  oiceitaioed  KrerBl  Unca  that  tbe  rDnninc  at  iSifi 
Uquid  from  a  Ihio  orifice,  or  frompipei,  doc*  not  var;  legaibl;,  whaleier  be  thie 
Mcdiw  which  wrrovads  the  Tewcl,  and  that  the  liquid  will  ruD  out  in  a  full  itreaHi 
throagh  a  cpi^td  pipe  witb  a  maiuDam  of  dinrcence  In  a  tacoDm  oa  well  at  i$ 
UwoDeBMb,— B.C. 

■  1  repeated  the  mh^  eiperiatent  in  almotpheric  air.  Tbe  fluid  leia  was  Dtit 
detached  frMDlbe  tideiof  the  pipe  bpl  under  a  prnsure  of  a.  column  of  water, 
wha«e««tkalh^t  wu^eeSmctreit  aoituitbe  difference  beiweeu  the  •uperior 
and  iaferior  pKHpre  wu  (S2  8  -  loss)  1241  ceniiaielre»iQ.»altr,  or  91  ceolU 
netm  Id  nercorj.  The  cooduU  of  water  not  being  vertical,  we  can  dra,w  qp 
CtHdaeion  reapetltqg  the  real  preiwre  of  the  column  of  water  Id  motion.  I  aM 
frapat'Hig  an  appamua  to  deteimioe  (he  point. — H.  C. 

*  M*4aun  af  Iht  fiftgativt  Pratitre  In  a  Conital  Ptpc-^XccmUng  to  tbij  theory 

(of  Bmwolli),  the  lidei  of  tbe  conical  pipe  e»^iieB««  during  tlw  4o«iBS  <*f  W 
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'It  interposed  Itself  between  the  wster  and  the  sides  of  the  pipe* 
Tlie  contraction  of  the  vein  takes  place  in  the  ioside  of  the  tube, 
and  the  water  ceases  to  flow  in  a  full  stream.  This  being  the  case, 
the  opening  made  was  exactly  shut :  the  adhesion  of  the  water  and 
pipe  was  not  again  produced,  and  the  flowing  of  the  water  continued 
as  if  the  pipe  had  not  existed,  so  that  it  miglit  have  been  removed 
or  replaced  without  any  change  in  the  flow  of  the  water.    This  ex- 

giriment  succeeded  equally  whatever  was  the  direction  of  the  jet. 
ut  care  inust  be  taken  not  to  agitate  the  apparatus;  for  a  very 
'small  lateral  motion  of  the  fluid  rein  causes  it  to  adhere  again  to 
the  moist  sides  of  the  pipe.  It  was  probably  from  having  neglected 
this  precaution  that  M.  Venturi,  in  p.  13  of  his  work,  gives  a  result 
which  appears  contrary  to  that  of  M.  Hachette. 

Part  III. — Figure  of  the  Fluid  Fein. 

We  have  but  little  to  say  respecting  this  third  part,  which  belongs 
entirely  to  descriptive  geometry.  It  is  in  it  that  M.  Hachette  has 
been  chiefly  aided  by  two  fellow  labourers,  who  assisted  him  in  his 
experiments,  M.  Girard,  Draughtsman  to  the  Polytechnic  School, 
and  M.  Olivier,  formerly  a  pupil  in  that  school,  and  at  present  an 
officer  of  artilleiy.  We  find  in  it  a  description  of  the  different 
forms  of  fluid  vein  corresponding  to  certain  figures  of  the  orifice. 
Figures  upon  a  large  scale  representing  the  curve  of.  the  vein,  and 
some  of  its  sections,  accompany  the  memoir.  These  figures  have 
been  constructed  by  a  method  sufficiently  exact,  which  it  would  be 
difficult  and  superfluous  to  explain. 

Id  this  analysis  of  the  memoir  of  M.  Hachette  we  have  pointed 
out  most  of  the  new  experiments  which  belong  to  him,  both  re- 
specting the  contraction  of  the  vein,  and  on  the  phenomenon  of 
pipes;  and  we  have  stated  the  theory  to  which  these  experiments 
save  led  him.  The  Class  may  perceive  by  tliis  statement  what  the 
author  has  added  to  the  discoveries  of  his  predecessors  in  this  im- 
portant branch  of  the  mechanics  of  fluids,  and  be  enabled  to  judge 
at  the  lame  time  how  much  remains  for  him  to  do  in  order  to  com> 

liquid  in  a,  fall  itieam  an  Inteinal  prettnre  Ins  Ihan  the  eilernal  prcsgure  of  (be 
Umosphcrc  I  meaSDr«d  Ihe  difference  of  (bese  Ino  prenures,  which  I  call 
negatbx  praturt,  by  meiuK  of  e,  gllia  tube  itith  ino  parallel  TerliCal  brancbei 
bent  in  the  lower  part.  One  of  these  branches  wai  curTed  in  iti  upper  part,  to 
flt  it  to  the  9idei  of  the  tnbe.  Haring  Grat  pot  mercul-j  in  the  lube,  Ihe  curyed 
branch  was  filled  viih  trater,  >o  thai  the  water  of  that  branch  commanicated 
directly  with  that  whidi  HownI  through  the  conical  pipe.  The  mercury  riue  in 
thai  branch  during  Ihe  How  of  Ihe  liquid  wilh  a  comtani  leiel,  and  I  Concluded 
that  the  height  of  ibe  column  of  water  which  mmnred  Ihe  difference  of  Ihe 
preHnrn  corresponded  nearly  to  the  Initial  hei^t  of  ihc  Telocity  which  Ihe  natet 
acijuirei  ia  Ihe  conical  pipe  at  the  paint  a(  Ihe  fpierlion  of  the  inbe  into  this  pipe. 
This  rewlt  doe«  not  agree  with  Ihe  proposition  of  M,  Venluti  (p.  16  of  his  work!. 
'On  that  account  I  repeated  Ihe  experimenl  several  limes  I  and  I  do  nol  Ihinfc  (bat 
1  am  decrived  iu  the  conclusion  which  I  bate  drawn  from  it.  According  id  M. 
Venturi,  the  water  would  assume  at  Ihe  painl  of  the  insertion  at  Ibe  tube  a  vein. 
city  measured  by  Ihe  negative  pressnte  augmented  by  Ibe  beighi  of  the  cnoitant 
level  above  Iheorifice.  I  must  remark,  however,  that  Ihe  rnnltof  bii  19th  eipe- 
»*oX  (p.  9T}  coDArmi  my  csdcIuiiod,  — H,  C. 
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pleie  the  idrestigstioD  which  he  has  began.  We  think  that  in  en- 
gaging M.  Hachelle  to  continue  his  laboun,  (he  Class  ought  to 
approve  of  this  memoir,  and  order  the  printing  of  it  in  the  Recueil 
jdes  Savans  Etrangers. 

{Signed}  Ahfbre,  Givari>,  and  Poisson,  . 

Feb.  5,  1816.  Conunissionera. 

The  Cta*5  approves  of  the  report,  and  adopts  its  conclusions. 

ObtervationM  on  the  Method  of  obtaining  a  comtaiU  Discharge  from 

a^wea  Orifice,  and  on  the  Ckanges  m  the  Quaniitif  of  the  Liguid 

discharged  which  Tesuitsfrom  Obstacles  placed  at  small  Distances 

from  the  Orifice, 

M.  Hachette  has  communicated  his  observations  to  the  meeting 
of  the  Society  Philomatique  of  Feb.  10,  1816.  They  are  a  conti- 
nuation of  the  memoir  on  which  M.  Poisson  has  written  the  pre- 
ceding report.  We  shall  extract  from  it  what  relates  to  obstacles 
struck  by  the  fluid  vein  at  small  distances  from  the  orifice. 

D.  Bernoulli  thought  that  these  obatahlea  did  not  change  the 
quantity  of  fluid  that  flowed  out ;  and  he  mentions  in  the  fourth 
section  of  his  Hydrodynamics  an  experiment  in  support  of  his 
opinion;  but  the  flow  lasted  tw)  short  a  time  to  deduce  from  it  an 
exact  comparison  between  the  quantities  of  liquid  that  flowed  out. 
The  influence  of  the  obstacle  is  very  obvious  in  the  following  expe- 
riment : — 

A  fluid  vein  flowed  out  of  a  great  vessel  by  a  circular  horizontal 
orifice  20  miltimetres  in  diameter,  and  fell  into  a  vessel  placed  at  a 
great  distance  from  the  orifice,  llie  level  of  the  water  in  the  vessel 
sank  about  six  decimetres  in  10*  21".  The  plane  fiice  of  an  ob- 
stacle was  presented  at  different  distances  from  the  orifice  on  which 
thejet  fell  perpendicularly. 

Tnese  distances,  expressed  in  millimetres,  being 
12S"         80"         50"         24"'         4"' 
the  corresponding  times  of  the  sinking  of  the  level  are 

IC  21"         \V  25"  10*  2G"         11'  13"  15'  54" 

This  shows  us  that  at  the  distance  of  128  millimetres  (5-039 
inches)  the  obstacle  produces  no  e&ct;  but  at  four  millimetres 
(0*157  inch)  the  time  is  increased  rather  more  than  one  half. 


Article  IX. 

Determndtwn  of  the  primilive  Fbrm  of  Bilartrate  of  Potash, 
By  W.  Hyde  WpUwton,  M.D.  r.H,S, 

(To  Sr.  Thomson.) 

MT  DEAR  SIR,  Jfcrci  90,  I81T. 

I  TBSTEiiDAT  tool(  up  again  the  elimination  of  the  form  of 
supeita^ite  of  potash ;  and  as  I  found  it  by  for  the  most  difficult  I 
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tftt  undertMk  to  inTestisMe,  I  am  UDwillingr  thit  tht  sbare  «f 
labour  bestowed  iipra  it  saould  b«  lost,  and  commit  it  to  writiAJ 
without  delay. 

Imagine  a  prism  tbe  lection  of  which  is  a  Tectm^tt;  haTiDg  its 
sides  nearly  as  8  to  11.  Let  it  be  terminated  at  each  end  by  dihe- 
dral summita  placed  transversely,  so  that  the  sides  e(  one  sunM^ 
meet  in  one  diagonal,  and  the  sides  ef  the  opposite  meet  in  the 
other  at  an  angle  of  19^,  You  have  then  a  form  to  which  all  the 
modifications  of  this  salt  may  be  referred,  and  from  wftieh  they 
may  be  calculated. 

But,  though  this  be  a  convouent  primatT/  form  tor  conndention 
of  the  subject,  it  may  perhaps  not  be  correctly  ihe  primitive  form> 
sJQce  alt  the  &ces  that  I  have  named  cannot  be  obtained  by  fracture. 
Tbe  prism  splits  most  readily  in  the  direction  of  its  broader  side^ 
without  difficulty  in  the  direction  (rf  its  (Kagonals,  with  some  diffi- 
culty in  the  direction  of  itu  narrow  side,  but  not  at  all  in  the  direc- 
tion of  those  faces  which  I  have  represented  as  termina). 

It  might,  therefore,  be  regarded  as  a  rhombic  prism,  which  alio 
splits  in  its  two  diagonals,  terminated  by  dihedral  summits  arising 
from  its  sides  (instead  of  its  angle),  and  transversely  placed  as 
before. 

But  of  these  views  I  prefer  the  former,  on  account  of  a  third 
view  of  the  matter  (which,  indeed,  is  tbe  first  I  had  of  the  sulject). 
You  have  but  to  conceive  the  former  prism  shortened  till  the  sides 
%Fo-^duced  to  nothing,  and  the  summits  will  then  comprise  a  sca- 
IcQe  tetrahedron,  the  sides  of  which  are  four  similar  triangles,  In- 
elined  to  one  another  at  7^v's  77°i  and  534°. 

'  Conceive  this  tetrahedron  moved  in  the  direction  of  its  shortest 
diagonal,  it  describes  the  first  prism,  and  the  splits  of  that  prism 
are  in  the  planes  described  by  all  the  edges  of  the  tetrahedron. 

I  will  inclose  a  model  unfolded,  which  you  may  easily  reunite  by 
warming  the  cpment  at  the  CMners, 

Yonrs  vei7  foithfiUly^ 

W.    H.  WOLIASTON. 


Article  X. 

Appendix  to  ike  Essay  on  the  Chemkal  Compouads  of  Jxott  and 
Oxygen.    By  John  Dalton. 

(Read  to  the  Manchester  Society,  Deeember,  1816.) 

I.  E^cperiTnenls  on  the  Cotalitnation  of  Nitrauf  Gas  and  Oxygettt 
tiiith  a  View  to  asixrlaia  the  Ma^^mam  and  Minimufli. 

Class  I. — Experiments  over  Water. 

£vBST  attentive  observer  must  have  seen  with  surprise  the 

liable  proportions  in  which  nitrous  gas  and  <aygen  unite.  Whether 
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Ae  tutrm  k  put  to  tbt  osTgeo,  or  the  tnygen  to  fix  oitiioui  gu>  u 
fi  veiy  oonsiderablc  ioflueoce;  the  dimeiuioiis  of  the  eudiometric 
tube,  Ibc  qoantkies  and  proportions  of  the  gases  mixed,  the  dura- 
tion of  the  ctperiEwat,  and  many  ptber  circunutapces,  iofiuenct 
dw  reaalla  ia  such  a  decree  that  ■ometimes  two  eipedmeDU  raftds 
cvm  way  alike  are  found  to  di^  in  their  results.  No  one,  as  h.t 
n  i  anoir,  has  attempted  to  account  for  these  surprising  irreguUri- 
ties.  1  have  had  as  much  experience  with  mixtures  of  nitrous  gas 
knd  oxj^n  as  mast  chemists,  aztd  have  suDceedad  pretty  well  ia 
mdtfyiag  nmdf  at  to  the  causes  which  aoodify  the  proportioBS :  I 
•hall  BOW  omr  my  eq>hwation. 

Gay-LuBsae  has  observed  io  his  late  essay  that  no  moM  than  thue 
QeD^Nwads  of  aitroas  gas  and  o^rgen  are  requisite  to  account  for 
liN  variations  obscwed.  Now,  though  there  certain^  may  be  aa 
intermediate  eomponnd  betweai  the  two  ntremes,  yet  as  all  the 
variatiet  in  the  proporttons  may  be  formed  out  of  the  two  extremes 
•f  nitric  add  and  subnitfoas  acid,  the  ezisteoce  of  an  intermetUate 
wM  Aoold  tMt  be  admitted  wiHioBt  demmstration.  I  aball,  tberfr- 
4an,  tmt  the  use  of  nitnus  nod  wgwtr  in  my  explamtion  of  ^ 
f4ienMHoa,  at  least  as  exhibited  over  water. 

AH  M^Mrience  aeeias  to  Aov  that  the  presenoe  or  proKKtity  of 
water  favows  the  formation  of  subnitrous  acid)  and  the  absence  of 
^mtar  is  &voui«b)c  to  the  formatioa  of  nitric  acid.  Hence  the 
Mtcetsity  «f  a  narrow  tube  when  the  last  is  to  be  fiumed  j  this  dimi- 
ttiibea  ne  nvAce  of  the  water,  and  removes  die  point  of  junction 
Uf  Ae  two  gases  from  the  said  soifttec:  but  another  drciimstanoe  is 
Mqnisite  to  procure  nitric  scidj  nanelj^  that  die  nitroua  gas  be  piit 
lob)  ttie  tab*  fitst  t  for  in  diis  ease  the  acid  formed,  seizing  the 
anftcr-oQ  the  ride  of  the  tabe,  gtndvally  trickles  down,  and  is  ax* 
posed  to  the  lower  stratum,  or  aiygeoj  by  wfaicb  means  it  gets 
ntarated  with  it.  Due  cue  must  be  taken,  toe,  tbst  tfae  osjigDa 
be  in  great  excess ;  otherwise  die  liqnid  acid  formed  reaches  the 
Water  before  it  gets  saturated  with  ox^^geo.  For  a  like  reason  it  will 
appear  wfiy  the  oaygea  must  be  put  in  firsts  andanescessofaitroitf 
^  after,  when  we  want  to  fiMm  BabaitKoas  acid. 

When  an  excess  of  nftpou  gas  is  put  to  oxygen  ia  a  wide  vesari, 
eo  thst  the  two  gases  form  a  stratan  of  about  4  inob  in  dqith,  sub> 
aitraus  aeid  b  chiefly  formed,  esring,  aik  leems  to  me,  from  tiif 
liberal  and  instant  supply  of  water  or  steam  to  the  new  ftwmed  acid. 
¥et  dus  circumstance  Is  adverse  in  one  respect,  as  the  water  je- 
nxmes  part  of  the  mtric  acid  fonned  out  of  tfae  sphere  of  action  of 
the  nttpous  gas  befi»<e  it  has  dme  to  get  saturated.  Hence  it  is 
seldom  ^t  we  tnd  more  tbao  three  nitrotn  imited  to  one  oxygn 
this  way.  In  some  recent  trials  I  have  procured  suboitFeui  acid 
more  completely  by  using  a  narrow  tube  with  oxygen  at  top,  and  an 
excess  of  nitrous  gas  bcDeath;  but  this  mode  requires  a  Long  time 
before  the  experiment  is  finished,  as  will  be  stated  bekiw. 
In  all  mixtures  of  nitrous  gas  and  oxygen  in  a  narrow  tube,  bat 
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particularly  where  an  excesi  of  nhrous  gas  is  added  to  oxygen,  there 
'  are  two  periods  of  combination — the  quick  and  the  &low.  The 
quick  one  usually  lasts  about  one  minute,  after  which  alt  visible 
motion  ceases,  and  the  slow  period  commeDces;  this  lasts  usually 
onfe  day :  if  the  diminution  in  the  first  period  be  denoted  by  four, 
that  in  the  second  sometimes  amounts  to  three.  This  subsequent 
diminution  was  observed  by  Dr.  Priestley,  and  doubtless  by  otners, 
but  no  cause  has  been  assigned  that  1  have  seen.  I  find  that  the 
quick  period  ceases  as  soon  as  one  of  the  two  gases  is  exhausted,  but 
not  before.  Thus  if  a  large  portion  of  nitrous  gas  be  put  to  a  small 
one  of  oxygen,  and  in  one  minute,  or  as  soon  as  the  motion  of  the 
Water  has  apparently  ceased,  the  residuary  gas  be  transferred,  there 
is  no  oxygen  found  in  it,  and  no  further  diminution  ensues ;  whereas 
if  it  bad  remained  in  the  original  tube  for  24  hours,  the  dimiDuti<m 
would  have  been  almost  doubled.  It  is  evident,  therefore,  that  the 
two  gases  combine  in  one  minute,  forming  nitric  acid  chiefly  in  all 
probability;  but  if  this  nitric  acid  combined  with  the  moisturs 
within  the  tube  be  subsequently  exposed  to  the  remaining  nitroua 
gw,  it  slowly  imbibes  it,  and  forms  subnitrous  acid.  In  like  manner, 
by  changing  the  circumstances,  subnitrous  add  is  slowly  converted 
into  nitric  acid ;  hut  the  time  and  quantity  of  diminution  are  much 
less  in  this  case. 

Id  performing  experiments  with  nitrous  gas  over  water,  the  effi^cta 
of  transferring  the  gas,  and  of  suffering  it  to  remain  over  water  tor 
!24  hours,  more  or  less,  are  not  to  be  neglected.  The  gas  is  subject 
to  a  loss  by  both  these  circumstances.  I  find  that  100  measures  of 
gap,  one  half  nitrous,  in  my  eudiometers,  which  are  six  or  eight 
inches  lobg,  and  -^  wide,  lose  two  or  three  measures  per  day  by 
standing  over  water.  The  same  quanti^  of  pure  nitrous  gas  loses 
one  or  two  pftr  cent,  upon  each  transfer  through  water.  It  b  evident 
from  these  remarks  that  violent  agitation  oi  nitrous  gas  mixtures 
over  water  must  be  disallowed,  as  giving  fallacious  results. 

In  order  to  obtain  the  combination  with  a  minimum  of  nitroos 
obi;'  a  small  portion  of  purt  nitrous  gas,  or,  which  answers  better 
10  my  experience,  a  dilution  of  nitrous  gas  with  a^ote,  must  he  put 
into  a  narrow  eudiometer  (because  this  has  more  surface  in  propor- 
tibn  to  retain  the  new  formed  acid) :  to  thi?  a  large  partjoa  of  oxygen 
oas  must  be  added,  and  the  mixture  fvmain  in  the  (uhe  for  half  an 
hour  at  least. 

I  shall  ndw  sta^e  a  selection  of  experiments  to  illustrate  the 
di^rent  positions  Eu|^ted  above.  The  results  of  the^  experi- 
meota  do  not  materially  differ  ijom  iuQumerahle  others  that  might 
b«  given;  but  it  ia  quite  sufficient  to  give  a  few  expefifoeots  of  eacU 
claw  I— 


ncmizedbv  Google 


1817.]       Ckernieat.  Compounds  of  Amle  md  Oxygen.  41 

1.  To  54  measures  of  nitroas  gosof  97  percent,  purity  =x  &2|.real 
put  1)6  oxygeo  gas  coataining  43  or  44  ml  <ff;^en 

150 

70  in  3  nuQutet 

60  in  7 

€0  ia  1  hour  30  minutes.    Gives  1  oxygen  +  1*4  nitrous, 

2.  To  98  oxygen  containing  43  real 

Put  57  of  97  per  cent,  nitrons  =s  55^  leal 

155 

104    in  1  minute 

86    in  2 

75     in  3 

67    ia  4 

65^  in  5 

65    in  6 

644-  in  13 

.    64    in  30    Gives  1  oxygen  -f  1'55  oitious. 

3.  To  26  nitrous  93  per  cent,  pure  =:  24-2  real 
Put  100  common  air  =  21  oxygen 


104  in    2  minutes 
91  in    5 


85  in  25     Left  4-2  oxygen 

85  in    7  haan.    Gives  1  oxygen  +  l'4'l  nitrous. 

4.  To  100  air  s:  21  oxygen 

Put  25  of  93  per  cent  nitrous  s=  23^  real 


102    in 

1 

95     in 

2 

92    in 

3 

90    in 

4 

89    in 

5 

BSiin 

10 

in  20    Left  7i-  oxy.    Gives  J  oxy.  +  1*69  nitrous. 

The  first  and  second  experiments  are  alike  nearly ;  as  also  the 
third  and  fourth ;  but  with  this  exception,  that  the  disposition  of 
the  gases  on  the  mixture  is  inverted.  From  these  we  see  that 
whichever  gas  happens  to  be  the  lower  is,  all  other  things  alike,  the 
most  expended}  for  the  reason,  it  Is  presumed,  already  asugned.  It 
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it  obnons  too,  that  ia  aU  tbeae  examples  it  is  «spadie&t  tQ  itq)po9B 
at  leaat  two  compouods  to  be  formed. 

5.  To  18  of  1)7  per  cent,  oitrous  s  15-5  real 
Put  125  oxygen  of  60  per  ce&u  =  7^  real 

141 

ll6    in    1  miDute 

114    in    -i 

llSi  io  12 

113     in  37 

113     io     2  hours.     Gives  I  oxygen  +  VZi  Ditroiii» 

G.  To  25  of  97  nitrous  =  24^  real 
Put  1 1 3  oxygen  (left  in  last  experiment) 

138 

97  in  1  tnioute 
96  in  5 
96  permaDentty.    Givea  1  oxygeo  +  1*36  tutrotu. 

7.  To  41  of  28  nitrous  =  11-5  real 
Put  99  of  49  oxygen  =  48  real 

140, 

121  in  2  mlDules 

120  in  6 

119  in  16  stationary.     Gives  1  oxygen  +  I'^l  nitrous. 

8.  To  59  of  28  nitrous  =  IS'S.real 
-  Put  119  oxygen  (left  above) 

178 

151  in    5  minutes 
149  in  10 

148  in  several  hours:   contains  26   oxygen   by  hydrogen. 
Gives   1  oxygen  +  1'22  nitrous. 

The  last  four  experiments,  made  in  the  same  tube,  arc  of  the 
class  to  exhibit  the  minimum  of  nitrous  gas :  they  reduce  the  quan- 
tity much  below  the  general  average;  but  thtHigh  the  subniirous 
gcjd  is  greatly  diminished  in  these  instances,  I  cannot  see  any  suffi- 
cient reason  why  it  should  be  apoihilated.  No  mixtures  of  this 
kind,  I  apprehend,  can  attain  either  the  minimum  or  maximum  of 
nitrous  gas  absolutely,  however  ueariy  they  may  apfroximate  to 
those  extremes. 
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9.  To  35  of  72  p«r  cent,  oxygen  =  25  real 


;    Pul  no  «f  97  nitfoui 

ew- 

175 

110 

in 

1  minute 

105 

in 

8 

101 

13 

100 

in 

16 

95 

in 

S3 

92 

in 

43 

89 

in 

1  hbtit 

20  minutes 

S5 

in 

■i 

30 

81 

in 

S 

SO 

79 

in 

4 

30 

79 

in 

8 

68 

in 

12 

ei 

in 

1  day  6  hourt. 

Gitei  1 

ojygeo 

+  3-56  uitfnus 

60 

in 

2  days. 

Here  we  hme  the  tnaximQiti  nearly  produced  IQ  the  same  tube  as 
ihb  minimum,  with  this  diETereace,  that,  instead  of  one  hour,  h 
requires  24  to  produce  the  ultimate  efTect.  If  the  gas  in  the  above 
experiment  had  been  transferred  after  one  or  t\t(t  minutes,  no  fur- 
ther diminution  would  have  taken  place,  and  consequently  no 
oxygen  Would  haVe  tfeetl  found  in  the  residue.  Here  it  should  seem 
that  nitric  acid  is  formed  first,  and  condensed  by  ibe  moisture  on  the 
inside  of  tlie  tube ;  atid  being  very  small  in  quantity,  it  is  prevented 
from  tunning  down  a  great  length  of  tube,  and  reaching  the  surface 
of  the  water,  till  it  has  been  exposed  sufficiently  to  the  nitrout  gaa 
ib  be  saturated, 
'  If  the  tna&imURi  BbsorpTion  of  nitrotts  gas  by  oxygen  he  wante^ 
It  tnay  he  readily  obtained  by  the  method  whi(!h  1  announced  in  a 
paper  on  the  absorption  of  gases  by  water  (read  in  1803).  Itn- 
fregnate  water  with  a  given  quantity  of  oxygen  gas,  and  then  satu- 
rate the  gas  with  nitrous.  I  there  stated  that  one  measure  oxygen 
reqoires  3-^  of  nitrous :  since  that  I  have  adopted  3-S  nitrous.  It  is 
ve^  remarkable  that  mtric  acid  cannot  be  formed  this  way;  tor  H 
less  than  $-6  measures  of  nitrous  be  used,  a  portion  of  the  oxj^en 
Is  expelled,  and  found  in  the  residuary  gas. 

Class  II. — Expermenls  over  Mircury. 
No  author  that  I  have  seen  has  given  any  regular  series  of  results 
obtained  by  mixing  nitrous  and  oxygen  gas  over  dry  mercury.  It 
has  been  thought  that  the  nitric  acid  formed,  acting  upon  the  mert 
cnry,  must  generate  more  nitrous  gas,  and  thus  induce  an  error  in 
regard  to  the  proportions  combining.  I  have  lately  made  about  30 
experiments  of  this  sort  over  mercury,  as  dry  as  could  be  made  by. 
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blbtting  paper,  and  with  tubes  well  dried  by  rubbing  with  linen 
tied  round  wire.  The  proportions  mixed  were  of  course  varied,  and 
the  gases  more  or  less  diluted  with  azote.  The  principal  phenomens 
are  related  below : — 

1.  In  all  cases  of  misture  of  the  two  gases  over  mercury,  a 
union  quicklj  takes  place,  but  not  quite  so  rapidly  as  over  water ; 
and  fumes  appear  and  continue  more  or  leu ;  the  mercury  is  imme- 
diately acted  upon;  a  dead  while  powder  is  firmed,  which  adherea 
to  the  tube ;  when  water  is  let  in,  a  solution  of  the  mercurial  salt  is 
formed,  which  yields  the  black  oxide  by  alkalies,  &c. 

2.  Whatever  proportions  are  mixed  together,  a  rapid  diminution 
first  takes  place,  and  afterwards  a  slow  one.  In  no  case  did  I  ob- 
serve, at  any  period  of  the  process,  a  temporary  ma-ease  of  the 
volume,  except  in  one ;  and  as  that  did  not  occur  again  in  like  cir- 
cumstances, I  conclude  it  was  a  mistake.  The  nitrous  ^as  framed 
by  the  mercury  is,  I  believe,  retained ;  but  it  is  efficacious  in  re- 
ducing the  oxygen  in  the  sequel,  if  the  oxygen  be  in  excess.  Agree- 
able to  this  is  the  well-known  fact  that  cold  liquid  nitric  acid  of  a 
certain  density  gives  out  no  nitrons  gas  in  the  solution  of  mercury. 

3.  When  the  oxygen  is  greatly  in  excess,  one  measure  of  oxygen 
appears  to  combine  with  about  1*05  of  nitrous;  and  when  the 
nitrous  is  greatly  in  excess,  one  of  oxygen  combines  with  nearly  rs 
of  nitrous  gas.  In  the  former  case,  1  apprehend,  a  part  of  tlie 
oxygen  combines  with  the  nitrous  gas  adhermg  to  the  mercurial  sal^ 
so  as  to  make  the  real  combination  that  of  nitric  acid,  or  one  to 
1-2  nitrous.  In  the  latter  case  it  seems  probable  that  nitrous  acid 
gas  is  formed  when  one  combines  with  1*8  nitrous.  The  great 
inajority  of  the  experiments  exhibited  combinations  qf  oqc  oxygen 
with  1*2  or  J-S  of  nitrous  gas,  and  that  with  small  residues  of 
oxygen  or  nitrous  gas.  In  no  instance  was  one  oxygen  found  to 
combine  with  so  much  as  two  nitrous,  except  one,  when  the  mix- 
ture was  transferred  over  water,  about  two  minutes  after  the  gases 
were  put  t<^ther,  and  in  all  probability  belbre  the  combination  was 
wbplly  effected ;  so  that  the  excess  of  nitrous  gas  combined  was  to 
be  ascribed  to  the  agency  of  the  water. 

4.  After  the  diminution  appears  to  be  at  an  end,  or  nearly,  so,  and 
the  ^idae  is  transfened  over  water,  if  oxygen  be  in  the  residue,  no 
dimintition  is  observed  on  the  transfer ;  if  nitrous  be  in  the  residue, 
a  diminution  takes  place  greater  or  less,  as  it  should  seem  according 
to  the  previous  dryness  or  moisture  of  the  mercury,  or  to  some 
other  unobserved  circumstance ;  but  it  is  probable  the  whole  dimi- 
nution would  take  place  previously  to  the  transfer,  if  the  experiment 
were  allowed  a  considerably  longer  time. 

A  selection  of  the  experiments  follows : — 
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{measures  nitrous  gas,  36  per  cent,  pure  =  29  real^ 
1^  azote 
Put  58  of  80  per  cent,  oxygen  =  A&i  real,  1 1  j-  azote 

^.  . 

58^  ID  1  minute 

43-1  by  a  little  gentle  agitation 

36j-  l>y  do.  in  9  minutes 
.  S7  18 

52  12  hours 

31-J-  17 

31  2* 

31  transferred  over  water,  1 84- oxygen  by  hydrogen 
This  ^ives  one  oxygen  to  1*04  nitrous  by  measure;  but  no  doubt 
the  nitrous  gas  in  union  with  the  mercurial  salt  contributed  to  re- 
duce the  oxygen. 

2.  To  SS  of  94  per  cent,  nitrous  =  34  real,  2  azote 
Put  101  of  70  per  cent,  oxygen  =  71  real,  SO  azote 

T37 

102^  in    1  minute 
96    in    5 
U2    m    9 
87     (O  12 

78    in     1    hour  8  minutes 
75     in     2  25 

734^  in    3  10 

72    in    4  25 

72    in    ti  30 

72  transferred,  40  oxygen  by  hydrogen. 
This  gives  one  oxygen  to  I'l  nitrous. 

3.  To  100  common  air  =  21  oxygen,  19  azote 
Put  25  nitrous,  06  per  cent.  =  24  real,  1  azote 

125 

100  in    1  minute 
94  in     5 
88  in  4S 
82  in     1  hour 

81  transferred  over  wateTi  I  oxygen. 
Hiis  gives  one  oxygen  to  1*2  nitrous. 

In  five  other  experiments  with  conuum  air  the  propwtions  wer« 
1  :  1-07,  1  :  1-23,  1  :  1-27,  1  :  I'SS,  and  1  :  1-52,  in  each  of 
triiich  there  was  a  small  residue  of  nitrous  gas, 
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A.  T«  41  of  yOoKjrgep  c=  ?9r«al,  12azole 
Put  108  of  93  niirous  =  100  real,  8  azote 

149 

92  ID     t  minute 
92  in     5 
92  m     8 
90  in  IS 

90  in  36 

83  in  2  hours  3?  minules. 

77  in  3  27 

76  in  3  37 

7J  J0  5  0  ' 

70  in  6  40 

70  in  7  20 

69  transferred  througli    water,   49    nitrous*  by    suJphate 

of  iron. 

This  gives  one  oxygen  to  1*76  nitrous.  The  result  is  somewhat 
anomalous,  though  I  hsFc  no  doubt  a«  to  the  accuracy  of  the  ob- 
servations. In  all  the  other  cases,  when  there  was  a- Urge  residue 
of  nitrous  gas,  a  considerable  diminution  tooli  place  on  transferring 
through  water,  and  less  nitrous  gas  was  cembined.  I  suspected  the 
tube  or  mercury  had  not  been  so  carefully  dried  in  ttus  experiment 
as  in  some  othei^,  and  therefore  made  the  following  experiment, 
the  result  of  which  seemed  to  confirm  the  suspicion : — 

Having  dried  the  tube  well,  and  heated  the  mercury  to  above 
212°,  when  cooled  it  was  poured  into  the  tube,  and  this  was  in- 
verted into  the  trough.    Ilien 

5.  To  41  of  70  per  cent,  oxygen  =  29  real,  12azoie 
Put  107  of  y2^  per  cent,  nitrous  =  99  real,  8  azote 

148 

SSj-  in    1  minate 
944.  ia'    S 
93|  in  12 

91  in  45 

89     in  12  hours 

70  transferred  over  water,  52  nitrous  by  sulpbateof  iron. 
Tbis  gives  one  osygea  to  1-655  nitrous 

Yet  it  would  seem  that  by  a  longer  continuance  of  the  experi- 
ment, the  nitrous  vapour  wookl  be  wholly  reduced,  fts  in  ttie 
following : — 
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T    AiS°^  T^  oxygen  =  SI  real,   12  azote,  mit  wdt-^rwd 
*•    **  **!     mercarj 
Pot  110  of  93  nUrous  =  102  real,  8  azote 


15S 

93 

in    1  minttte 

92 

in    4 

91* 

IB    12 

9U 

in  55 

91 

ia    2  houFB  10  miairtes 

89 

in    8 

87 

in  10 

«5 

in  11 

77 

in  33 

72 

i««7 

KH 

in  28 

C9 

ti  36 

«7 

in  47 

«5+ 

in  59 

mI 

in    S  days,  trtBsferwd  over  water,  »tid  ftnmd 

tain  20  azoie  by  sulphate  of  iron 

till!  gives  one  oxygeo  to  1-S2  nitrous. ' 

lliese  results  may  be  reeondled  to  the  notion  tliat  nitric  add 
consists  of  one  measure  oxygen  to  1  '2  of  nirrous  acid ;  and  Ditroiw 
acid  of  one  oKygen  and  14  nitrous  gai :  but  do  not  accord  so  weU 
-with  the  other,  namely,  ihxt  nitric  acid  is  one  oxygen  with  1^ 
niirow  gas;  sad  nitrous  acid,  one  oz^en  to  two  nitrous  gas. 

{T»  it  cniUiuiei.) 


Article  XI. 

IhiCTipiion  of  an  Absence  Thermometer.     By  Anthony  Semple. 
Esq.  M.R.I.A. 

(To  Dr.   "niomson.) 
DEAR  SIR, 

Hatimo  long,  considered  ibat  a  good  absence  barometer  was  n 
^esideiatUBi  in  natural  tMoaoehy,  1  have  for  some  time  turned  my 
itttention  to  sdpptying  that  d««ency,  and  have  at  length  sncceedea, 
ft)  a  manner  that  (I  hope)  will  meet  your  a[q»obMion,  and  that  dt 
llie  araentifie  world  in  genefal. 

It  is  with  great  diffidence  that  I  send  you  the  fbllowing  deaerip^ 
'^da  of  one  that  I  Irave  lately  contrived ;  but,  as  it  more  than  an- 
twers  iny  expectations,  agreeing  accurately  with  a  good  standard 
fnstiumeat  hanging  beside  it;  and  as  I  tUnk  it  will  fteXtnte  tb* 
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labours  of  those  who  are  engaged  in  meteorolt^Jcal  pursuits,  I  veil' 
ture  to  oBec  it  to  their  coDsideration,  tlirough  the  medium  of  your 
journal. 

A  tulje  beloDging  to  a  common  wheel  barometer,  having  had  the 
usual  small  bulb  at  the  upper  end  replaced  by  a  cylinder  of  large 
dimensions  for  a  reservoir,  is  filled  with  pure  mercury,  and  placed 
in  &  case  wiih  the  recurved  part  (of  about  6^  inches)  exactly  per- 
pendicular. The  superfluous  mercury  is  then  drawn  out,  by  means 
of  a  glass  syphon,  until  it  is  as  low  as  the  then  state  of  the  atmos- 
phere will  aamit.  A  steel  wireitem  of  about  54- inches  long  ia  then 
provided,  running  through  a  perforated  brass  cap,  and  having  a 
ught  glass  bubble  at  its  lower  end;  and  a  thin  plate  of  brass,  l^-inch 
long,  and  ^  inch  broad,  screwed  on  its  upper  end,  as  represented  in 
the  drawing  fPlale  LXX.  Fig.  1]  (where  the  working  part  only  is 
shown).  This  plate  has  a  small  hole  drilled  close  to  each  end.  l^e 
bubble,  being  lowered  iato  the  tube,  floats  on  the  mercury,  and  the 
brass  cap  keeps  out  dust,  and  retains  the  stem  in  a  perpendicular 
position.  Now  it  is  evident  that  when  the  mercury,  rises  in  the 
common  barometer,  it  vilWfaU  in  this,  and  vice  versd.  There  are 
two  verniers  (weighing  about  15  gr.  each)  accurately  counterpoised, 
and  hung  by  a  silk  thread,  passing  over  pulleys  truly  turned  by  a 
good  watchmaker.  The  silk  of  the  vernier  which  shows  the 
luuimum  passes  through  one  of  the  holes  in  the  brass  plate  above 
Mentioned.  The  other  vernier  has  a  slender  brass  wire  J  4  inch  long, 
which  passes  downwards  through  the  other  hole.  In  this  arrange- 
ment I  think  it  is  evident  that  when  the  pressure  of  the  atmosphere 
increases,  the  bubble  will  sink,  and  the  brass  plate  draw  down  the 
maximum  vernier,  which  (being  counterpoised)  remains  at  th« 
lowest  it  has  been  drawn  down  to.  When  the  pressure  of  the  atmos- 
phere decreases,  the  minimum  vernier  will  ascend  on  the  brass 
plate  (there  being  only  the  mere  friction  of  30  gr.  on  nicely  made 

tiulleys  to  overcome),  and  will  remain  at  the  highest  it  has  been 
ifted  to.  Alt  this  it  has  done,  and  conlimies  to  do,  in  the  most 
satisfactory  manner;  entirely  superseding  the  necessity  (for  register) 
of  more  tban  one  observation  in  the  24  Hours.  The  only  diSiculties 
in  the  construction  are  the  making  of  the  verniers,  and  the  adjust- 
ment of  the  scale.  Tlie  former  should  be  light,  and  must  nang 
exactly  perpendicular  when  suspended  (for  which  purpose  there  is  a 
small  knob  of  brass  at  the  extremity  of  the  prqecting  and  hori- 
zontal part).  The  scale  should  be  flxed  between  the  two  parts  of 
the  tube,  so  that  the  verniers  be  very  near,  but  not  bearing  against 
them.  In  my  instrument  the  verniers  were  hung  before  they  were 
engraved,  and  an  opportunity  taken  to  mark  with  a  steel  point  the 
cutting  division  of  each,  when  the  mercury  in  the  standard  one  was 
stationary.  A  small  door^  with  a  lock,  keeps  the  apparatus  from 
being  meddled  whh. 

Should  this  instrument  meet  (as  I  trust  it  will)  the  approbation  of 
the  public,  it  is  obvious  that  an  additional  scale  and  vernier  may  be 
placed  \jxAoyt  the  present,  go  as  to  show  the  actual  state  of  the 
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metcufyt  in  its  passage,  from  oiie  vernier  to  the  otiipr.  Those  who 
dislike  ibe  inverted  scale  may  stspend  the  versien,  at  the  other  end 
t^  the  ^k,  letting  them  rise  and  fall  on  a  common  scale. 

1  feta  that  the  accuracy  of  a  floatiDg  gau^,  to  keep  the  mercui^ 
in  the  reservoir  at  the  same  height,  is  impracticable  in  this  iii-J 
strament;  but  by  properly  proponioning  the  diameter  of  (he  small 
tube  to  that  of  the  reservoir,  the  correction  (however  small)  may  be 
easily  made.  Yours  very  truly, 

lOOimi  Hoiut,  April  II,  1817.  .  Anthont  Sbhple. 


Article  XII. 
Analtsbs  of  Books. 


Tfomactions  of  the  Soj/al  Society  of  Edinburgh,  Vol.  flJL 
Part  I.  ISr?. 

This  part  contains  the  following  articles  ;— 

1,  On  the  Action  of  TraiupaTait  Bodies  upon  the  differently 
coloured  Rays  of  Light.  By  David  Brewster,  LL.D.  F.R.S. 
Lond.  and  Edin.  and  F.A.S.  Kd. 

It  is  well  known  that  the  spectrum  of  solar  light  obuined  by 
passing  a  ray  of  light  through  prisms  composed  of  different  mate- 
rials  varies  in  its  length,  la  some  the  green  rays  occupy  a  compara- 
tively greater  space,  and  in  others  the  violet  and  blue  rays  the 
greater.  Hence,  when  two  such  prisms  are  combined  acting  iit 
opposite  ways  upon  light,  if  we  look  to  the  bars  of  a  window  through 
them,  we  observe  fringes  of  coloured  light.  Tiiese  fringes  consti- 
tute what  is  called  the  secondary  spectruin.  The  property  itself  is 
called  the  dispersive  power  of  the  prism.  These  uncorrected  colours 
constitute  the  great  obstacle  to'lhe  perfection  of  the  achromatic 
telescope. 

In  this  paper  Dr.  Brewster  gives  an  account  of  experiments  to 
determine  the  dispereive  power  of  89  diSereot  bodies,  both  liquid 
and  solid,  which  he  arranges  according  to  their  action  on  green 
light,  those  that  have  the  least  action  being  placed  first,  and  those 
that  jiave  the  greatest  action  last.  Sulphuric  acid  was  found  to  have 
the  greatest  action,!  and  oil  of  ca^i^  the  least. 

I  should  conceive  the  results  of  these  trials  upon  most  of  the 
liquid  bodies  liable  to  some  uncertainly,  because  their  nature  varies 
so  much  at  different  times,  that  we  might  expect  different  specimettt 
of  the  same  body  to  posses;  different  dispersive  powers.  The  acids 
are  given  without  any  specification  of  their  density  or  purity,  so  that 
we  are  left  very  much  in  the  dark  alout  them-  'I'hus  the  nitrous 
acid  of  the  author  is  probably  the  fumingacid  of  the  shops,  which 
is  very  different  from  real  nitrous  acid.  Prussic  acid,  when  purer  i* 
ipeedily  decomposed;  probably,  therefore,  the  prussic  acid  of  the 
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luthof  u  merely  water  impregntitcd  with  b  small  qinnHty  of  ttuK 
Mid.  The  pbosphorous  acid  is  probably  a  mixture  of  pho^horic  and 
phosphorous  bcii^  nnd  water.  The  cub  n«  liable  to  an  equal  degred 
of  uncertainty.  This  ambiguity  and  uneeruioty  render  it  doubtftil 
Whether  acbromBtic  telescopes  can  ever  be  effectually  improved  by 
means  of  Itquidi.  The  natural  crystals  afibrd  a  much  more  probable 
means. 

2.  Description  of  a  new  Darkeniitg  Glass  for  Solar  Observations, 
whieh  has  also  the  Property  of  polarizing  the  whole  of  the  Inms- 
mitted  Light.    By  Dr.  Brewster. 

This  contrivance  consists  in  a  plate  of  glass  of  some  thickness, 
having  slips  of  metal  placed  upon  its  <^po8ite  faces.  An  oblique 
Kdar  ray  enters  the  glass  plate,  aod  is  prevented  from  reaching  the 
^e  by  the  slip  of  metal  on  the  eye  side  of  the  glass.  It  is  reflected 
mc)(  through  the  plate  to  the  slip  of  metal  on  the  other  side,  and 
heing  again  reflected  back,  passes  to  the  eye  much  attenuated. 
.  '3.  (Miservatiom  on  ike  Fire-damp  of  Coal-minef ;  with  a  Plan 
far  lighting  Mines,  so  as  to  guard  against  its  Explosion.  By  John 
Murray,  M.D.  F.R.S.  E.  . 

Published  in  the  Annals  of  Philosophy,  vol.  riii.  p.  406. 

4,  On  the  Lines  that  divide  each  semidiurnal  Arc  into  six  equal 
Parts.    By  W.  A.  Cadell,  Esq.  F.R.S.  Load,  and  Edin. 

On  the  ancient  sun-dials  the  day,  from  sun-rise  to  sun-set,  was 
divided  into  12  hours,  which  of  course  varied  in  length  according 
to  the  season  of  the  year.  The  object  of  this  paper  !s  to  explain  the 
nature  of  the  lines  by  which  this  division  was  accomplished. 

An  account  of  this  paper  has  been  given  already  in  the  Annals, 
vol.  viii.  p.  63,  and  it  would  be  difficult  to  add  to  that  accoant 
mthout  having  recourse  to  figures. 

-  5.  Oa  the  Origin  of  Cremation,  or  the  Burning  of  the  Dead,  By 
John  Jamieson,   D.D.  F.R.S.  and  F.A.S.  E. 

T^p  earliest  mode  of  disposing  of  the  dead  seems  to  have  been 
inhumation.  Burning  them  was  a  subsequent  practice.  The  object 
of  this  curious  paper  is  to  endeavour  to  account  for  the  ori^n  of 
cremation.  Much  learniDg  and  acuteness  is  displayed;  but  the 
ingenious  author,  as  is  too  often  the  case  in  antiquarian  researches, 
has  left  matters  pretty  much  as  he  found  them. 

G.  Additional  Communications  respecting  the  blind  and  deaf  Boy, 
James  Mitchell.    By  John  Gordon,  M.D.  F.R.S.  Edin. 

This  paper  contains  an  account  of  an  attempt  to  teach  the  boy  by 
means  of  tangible  letters,  suggested  by  Mr.  Parker ;  but  it  com- 
pletely failed,  from  want  of  application  on  the  part  r£  Mitchell 
himself. 

7.  On  the  Education  of  James  Mitchell,  the  young  Man  horn 
Hind  and  deaf .    By  Henry  Dewar,  M.D.  F.R.S.Edin. 

The  author  of  this  paper  proposes  to  have  words  cut  in  relief  in 
the  written  character,  and  to  make  Mitchell  comprehend  them  by 
associating  them  with  the  things  of  which  they  are  the  names.  After 
he  has  acquired  a  good  stock  of  vrords,  he  may  proceed  to  the  letters, 
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if  it  be  fouD4~tbat  be  has  ftti-iaclin«tknift)ft4ie  task.  Itbtobe 
liopsiS  that  the  iHgtnious  -  plan  sketched  out  ia'  this  fHpcr'witl  be 
attempted  to  be  put  in  practice.  There  eaobA  no  doubt  that  much 
valuable  knowiedge  may  be  <xxweyed  in  this  way,  prorided  tbe  fint 
relactaDceof  MitdwJlfJari  beovereoBse.     ■  '■■■'' 

8.  On  the  Opiieal  Properties  oj  Muriate  if  Sitda,  Piuate  of 
Lime,  and  the  Diamond,  (U  exkibtled  in  their  Action  on  'polo'ifea 

lAght.     By  Dr.  Brewster. 

Crystallized  bodies  are  of  tiToliiDds — (bose  that  nfiMtt-douUyf 
and  tbo£6  that  want  that  property.  Those  bediei  M^tioh  CT^taltize 
in  cabes  or  octahedrons  do  not  refract  doubly.  LMdace  and  Biot 
hare  shown  tbat  doubly  refracting  crystals  art  divisible  into  im 
classes;  those,  sueh  as  (:alcaT«i>u9  spar,  in  Which  the  extniordliuaf 
ray  ia  repelled  fn^  the  axis ;  and  ihoH^  es  quartz,  jn  which  the 
nttraordinary  ray  b' attracted  towards  ^bvatls.  Heneeit  has  bsett 
CMM^gded  that  corntnotl  salt,  fluoi'  Bpar,.diatn(Aid,  spiMli,  and 
otlW'bodies  which- do  Aot  refract  doubly,  neitlierattract  tH»*«pd 
the  extraordinary  ray.  Dr.  Brewster,  on  examining  largt  cryawi 
of  thesebtftHes,  found-that  they  acted  on  light';  in 'sotne.' ^Htt*  as 
the  fltst  class  <rf'  doubly  refracting  cryatak,  in  mbtn  as>'>the  seeood 
dass,  and  that  in  some  parts  there  wa«  ad  actlcm.'  He  coMidsrs 
these  eVecti  as  occasioned  by  slight  dMiatioiu  liiean  the  ^  cuUcr  «r 
tetrahedral  structure.  When  they  deviate  «:  little  oc  one  way, -they 
'effect  light  as  the  first  clfiss  of  doubly  refracting' cr^tals ; '  wheD'tbejr 
deviate  a  little  the  other  Way,  they  art  as  the  sebond  class.  ' 

Q,  Ona  new  Optical  md  Mineralugiaai  Pf#ptrty  of  Gaieontus 
Spar.    By  Dr.  Brewner.  •      ,    .    .. 

Many  speinmens  of  calcareous  spar  fbrm'a  muMfrficity  of  itriara 
affected  with  the  mOst  brilliant  coloiits.  I^.  BreWsttr  sbowa  in  ttia 
"paperthat  these  sperimens  contain  wffhht  them  a  vein  of  ca)<!areous 
spar,  the  axes  of  which  Are  inclined'  at  an  an^e  bf  •IB'^toAoaeof 
the  externalcrystal.  ;:.;,;. 

10.  On  the  Ancient  Oeograpky  of  Central  tmd  Eastern  Asia, 
tvith  Rhistrations  derived  Jrom  recent  Discftverits'  in'the  North  o^ 
India.    By^ugh  Muirayj  Esq.  F.R.S.'  Edio. 

The  object  of  thisvalaable  paper  is  to  shavr  thift  tbe  Serica  of  the 
ancients  was  Chma-;  and  that  Ptolemy's  description  of  Asia  is  in  its 
great  outlines  more  correct  than  that  of  modern  geographers. 

l\.  An  Analysis  of  Sea  IVater..  with  Observations  on  the  Ana- 
lysis of  Salt  Brines.    By  John  Murray,  M.D.  F.ILS.  Edin. 

'  There  is  a  great  warit  of  uniformity  in  the  aa&lyses  of  sea  water 
lutherto  published.    Uavoisier  obtained  from  a  French  pound— 

Conmonsah. 4, ....' 126  gr. 

Muriate  of  magneua 14^ 

Muriate  of  lime 2S 

Salphate  of  soda  and  sulphate  of  magneua ....       7 
SnIpbMe  and  carbonate  of  lime i 8 
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Bc^nuui  got  from  an  Eugtisb  pint  of  let  wttcr— 

GoiODOD  nit   241  gr. 

Muriate  of  awgncMa    (iS'S 

.Su^ihate  of  lioie 8 

Vogel  and  Lagrange  obtaiDcd  frc«i  1000  parts  of  sea  water —    : 

CommoD  salt 25-1 

Muriate  of  ougnesia 3*5 

Sulphate  of  magnesia 5*76 

'  Garitoaates of  lim« and  magoeaia 0-20 

Sulphateof  lime 0-15 

.  i^Tfttsier  evaporated  tLe  sea  water  to  dryneis.  The  dry  bmss  w^ 
digeated  in  alcohol.  The  uodissolved  residue  was  digested  in  a 
AHKtbre  of  two  parts  alcohol  and  one  part  water.  In  all  the  other 
ADBlyses  the  portion  insoluble  in  alcohol  was  digested  in  pure  water, 
.  Dc  Murray  cottceiving  tltat  the  peculiar  results  obtained  by  Lavot- 
)ier  were  owing  to  his  peculiar  mode  of  analysb,  thmight  it  pnmer 
.to  w^MBt  the  analysis  according  to  the  mode  practised  by  that 
cbemist, 

-  Four  ^nts  of  water  firom  the  Frith  of  Forth  were  evaporated  tjU 
.a  pellicle  formed  on  the  suriace.  The  precipitate  that  fell  was  a 
mixture  of  sulphate  of  lime  and  of  carbonates  of  lime  and  magr 
nesia.  The  liquid  was  now  evaporated  lo  dryness,  and  the  saline 
^d*s  thoroughly  dried  at  the  temperature  of  160°.  It  weighed  10S5 
^viof.  It  was  digested  in  four  ounces  of  alcohol  of  the  specific 
gravity  0'840.  T^e  portion  dissolved  consisted  chiefly  of  earthy 
muriatea.  The  undissolved  portion  was  digested  in  a  weak  spirit, 
composed  of  two  parts  of  alcohol  and  one  part  water.  'Hie  greater 
part  was  dissolved.  The  undissolved  portion  was  again  digested  in 
still  Weaker  spirit.  Lastly  it  was  digested  in  warm  water.  A  light, 
soft,  tastleless  powder,  now  remained.  These  different  liquids  being 
fixamiaed,  the  saline  ingredients  found  were  tbe  following  (sup- 
posing only  a  pint  of  water  to  have  been  employed)  :— 

Commou  salt    182-1 

Muriate  of  jnagnesia    25*9 

Snlphate  of  soda  ^'S    ' 

Sulphate  of  magnesia &*9 

Sulphate  of  lime 7'1 

228-5 
He  BOW  performed  the  analysis  of  sea  water  in  the  common, 
mode,  as  practised  by  Vogel  and  I^agrange.     From  a  pint  of  water 
he  obtained  the  following  saline  ingredients : — 

Common  salt 184 

Muriate  of  magnesia 21*5 

Suli^ate  of  soora 2 

Sulphate  of  magnesia   12'8 

Sulphate  of  lime 7*3 

227*6 
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From  these  results  it  is  obvious  that  the  saline  subituices  obtUDed 
depend  in  some  ineuure  upoa  the  mode  of  analysis  employed.  Dr. 
Murray  has  offered  a  rery  ingenious  explanation  of  this  ippareat 
ioeonsistency.  It  has  been  shown  by  Bertholiet  that  cohesion  has 
such  an  influence  on  the  action  of  salts  on  each  other,  that  when 
different  salts  are  mixed  in  solution,  and  the  liquid  evaporated, 
we  can  always  predict  what  the  salts  are  which  wilt  be  obtained. 
llie  salts  formed  will  always  be  those  which  are  oh  the  whole  least 
soluble  in  water.  Dr.  Murray  conceives  that  when  the  liquid  in; 
which  salts  exist  is  in  a  very  diluted  state,  the  contrary  influence 
exerts  itself,  in  consequence  of  which  those  salts  exist  in  the  liquid 
which  are  upon  the  whole  most  soluble. 

From  this  pnnciple>  which  ia  very  plausible,  it  follows  that  in  set 
water  the  constituents  must  be  common  salt,  muriate  of  lime,  mu- 
riate of  magnesia,  and  sulphate  of  soda.  When  the  liquid  is  eva- 
porated to  a  certain  extent,  sulphate  of  lime  and  sulphate  of  mag- 
nesia are  formed  by  the  decomposition  of  the  sulphate  of  sodif 
which  is  converted  into  common  salt. 

By  examining  sea  water  by  means  of  precipiteDts,  Dr.  Miuray 
shows  that  the  saline  elements  in  a  pint  of  sea  water  are  as  follows: 

Lime  2-V  gr. 

Illagnesia     , . .  ^ , . , 14*8 

Soda    96'S 

Sulphurtc  acid 14-4 

'  Muriatic  acid  ,...., sf^ 

226*1 

If  we  adopt  th^  explanation  of  the  action  of  salts  on  each  other 
according  to  the  state  of  the  liquid  in  which  they  exist,  the  true 
saline  constituents  of  a  pint  of  sea  water  must  be  as  follows : — 

Common.  aaU     159-3 

Muriate  of  magnesia     35*5 

Muriate  of'  lime    5*7 

Sulphate  of  soda  25*6 

226*1 

12,  EUfoentary  DemtmstrtUiott  <^  the  Campositum  of  Pressures. 
By  Thomas  Jackson,  LL.D;  F.R.S.  Edtn,  and  Professor  of  Natural 
Pbilost^y  in  the  University  of  St.  Andrew's. 

It  would  be  impossible^  without  figures,  to  render  this  ingeaiotis 
paper  intelligible  to  our  readers. 

13.  Acamnt  of  the  remarkahie  Case  of  Marearet  LyaU,  who 
eontimed  m  a  Slate  of  Sleep  nearly  six  Weeks,  iij  die  Rev,  James 
Brewsto',  Minister  of  Crug. 

This  is  a  very  curious  account.  Margaret  \jjt\\  had  repeated  oc- 
enrrencei  of  her-  lethargy.  The  first  time  it.came  on  with  a  bleeding 
ia  dte  aos^  and  her  steep  lasted  three  days.    The  next  sleep  lasted 
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•ix  weeks  ;  though  she  iwallowed  food,  and  had  occnuonal  idvioe 
eracuatioDs  during  the  time. '  Siie  had  two  subsequeot  lethargic  fits,  - 
nntberof  which  lasted  above  a  few  days.  Her  end  wasmeiaDcholy.. 
She  hanged  herself  at  Ihinninald,  where  she  acted  as  a  servant  to 
the  hm'Sj. 

14.  A  gmeral  Formalajbr  the  ATialj/sis  of  Mineral  Waters.  Bjr 
Xh,  Morrajr; 

This  paper  heing  of  considerable  practical  itnportaDce,  we  shall ' 
Publish  It  in  a  future  Dumber  of  die  Anads  of  Philosophy. 


y  Article  XIII. 

Proceedings  of  Philosophical  Sodeties. 
HOYAI.    sociKrir. 

On  Tbundsy,  May  22,  the  remainder  of  Dr.  Davy's  paper  ob. 
the  Temperature  o^  the  Air  and  the  Ocean,  and  the  Specific  Gra> 
nty  of  the  Sea  in  Tropical  Climates,  was  read.  The  temperature 
of  the  ocean  diCTers  as  much  at  different  times  of  the  day  as  the 
temperature  of  the  air.  Id  general  it.  is  hottest  about  three  o'clock 
in  toe  afternoon,  and  coldest  at  sun-rise.  Its  temperature  is  much 
affected  by  shallows  and  by  currents.  It  is  now  well  known  that  the 
sea  over  shallows  is  colder  than  when  deep.  This  Dr.  Davy  verified 
both  at  the  C^>e  of  Good  Hope  and  at  Ceylon.  They  were  two  days 
in  approaching  the  Cape  at  the  rate  of  two  miles  an  hour.  The 
temperature  sunk  from  60°  to  58''  before  they  were  in  sight  of  land^ 
and  indicated  their  approach  to  it.  The  same  diminution  of  tem-' 
perature  took  place  as  they  approached  Ceylon.  Currents  affect  the 
temperature  of  the  sea  very  much.    Those  that  Sow  from  s  cold 

auarter  are  colder  than  the  temperature  of  the  sea  through  which 
ley  flow ;  while  ihose  from  a  warm  quarter  are  hotter.  One  of 
the  greatest  is  that  which  flows  oo.the.south-eastudeof  Africa,  and 
which  has  been  accurately  described  by  Major  Rennel.  It  is  about 
130  miles  in  breadth,  and  runs  most  rapidly  at  the  western  edge, 
'  where  its  temperature  is  10°  higher  than  that  of  the  surrounding 
sea.  This  current  b  employed  by  Dr.  Davy  to  explain  a  pheno- 
menon not  yet  accounted  for,  namely,  the  clouds  which  settle  on. 
the  summit  of  the  Table  Mountain  when  a  south-east  wind  blows. 
These  clouds  are  known  by  the  name  of  the  Table-cloth, .  They  are; 
occasioned  by  this  cold  wind  condensing  the  warm  vapour. as  it 
passes  over  this  curreut.  Dr.  Davy,  duribg  his  residence  at  the , 
Cape,  had  an  opportunity  of  seeing  the  passage  of  the  clouds  alco^. 
the  sea  to  the  mountaia.    It  was  very  rapid. 

At  the  same  meeting  a  paper  by  Mr.  Sewell,  Aoisiant  at  the' 
Veterinary  College*  was  read, .  denni tog  a  new  nodt  (^  curing  a . 
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chroiuc  lameiKSB  in  the  feet  of  k  hone.  The  moat  valuable  hotat» 
io  thif  couDtry  are  apt  to  be  lamed  id  the  fore  feet,  uiually  id  con- 
sequeace  of  forced  exercise.  Tliey  are  often  sold  in  tins  state  for 
very  inferior  employments,  or  even  altogether  destroyed.  A  chai^er 
having  got  a  chronic  lameness  in  the  fore  foot, '  and  having  been 
treated  in  vain  by  difierent  practitioners,  was  given  by  the  owner  to 
the  Veterinary  College  for  esperiment.  It  occurred  to  Mr.  Sewell 
that,  by  cutting  the  nerves  that  enter  the  foot,  the  sensibility  might 
be  destroyed,  aiid  the  lameness  removed.  He,  accordingly  cut  out 
about  two  inches  of  the  nerves  that  entered  the  pastern,  sewed  n^ 
the  place,  and  healed  it.  The  consequence  was  the  removal  of  the 
lameness,  and  the  restoration  of  the  horse  to  the  owner  perfectly 
sound. 

On  lliursday,  June  5,  a  paper  by  Dr.  Leach  was  read,  on  the 
genus  Dcytboce  of  Rafanesque.  The  animal  of  wluch  Ri^eaqne 
has  made  a  aevf  genus  under  the  above  name  is  often  found  in  the 
^11  of  the  paper  nautilus;  and  on  that  accoint  many  naturaUsU 
have  conudered  it  as  the  original  inhabitant  of  that  shell.'  Others 
are  of  B  different  opinion.  Dr.  Leach  considers  the  observatimu 
made' by  the  gentlemen  of  the  late  Congo  expedition  as  deciding 
tfae  question.  Various  paper  nautili  were  caught  containing  tbest 
animals  in  them.  When  put  into  water,  the  animal  moved  about 
like  a  comtDon  polypus,  left  the  shell,  attached  itself  to  the  sides  of 
the  vessel,  and  showed  no  inclination  to  return  to  it  again.  These 
andsimilarobsemtionaindiecDr.-Leach  to  qonclude  that  the  true 
inhabitant  of  the  pepernautilus  shell  is  still  unknown,  and.that  the 
animal  in  question  does  not  belong  to  it,  though  it  occasional^ 
takes  up  its  residence  in  it. 

At  this  same  meeting,  a  paper  by  Sir  E.  Home,  Bart,  was  read; 
excdaining  die  difierences  between  the  sepia  and  shell  venues. 
When  the  young  is  in.  the  egg,  the  blood  is  aerated  through  its 
coats.  On  that  account  the  shell  of  shell  vermes  is  not  formed  .till 
after  they  are  hatched.  To  secure  the  egg  from  injury,  it  is  put 
Into  an  annuUr  bag.  The  author  gives  a  description  of  the  auri- 
culata,  and  shows  that  the  animal  found  in  it  is  a  sepia,  and  not 
the  (viginal  animal  of  the  shell,  from  the  way  in  which  the  young 
are  produced. 

On  Thursdays  June  1 2,  part  of  a  paper  by  Sir  Wm.  Herscbell, 
LLbD.  &c,  was  read,  on  the  way  in  which  the  stan  are  distributed 
in  space.  Astronomers  have  divided  stars  into  seven  classes,  accord* 
jng  to  their  brightness.  This  difference  of  brightness  must  be  owing 
to  the  difierence  of  distance.  The  author  proposes  a  new  distriba> 
tion  into  four  sets.  * 

On  Thusday,' Jnne  19,  Sir  WiHiam  Herschell's  paper  was  con- 
cluded. He  conceived  it  probable  that  the  light  emitted  by  each 
•tar  is  iuveiaely  as  tfae  square  of  its  distance.  He  therefore  con* 
tiived  a  method  of  eomparmg  the  light  given  out  by  die  different 
Stan,  which  he  described  in  the  paper,  f^m  this  method  it  fallowa 
that  the  distance  of  the  sinaUeit  star  visible  to  the  naked  eye  is  13 
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tiroes  u  great  ai  that  of  a  star  of  the  tint  magnitude.  He  gave 
an  account  of  the  shape  and  distribution  of  the  niilicy  way.  He 
found  that  many  of  the  stars  of  which  it  is  composed  are  900  times 
fiirtber  off  than  stais  of  the  first  magnitude.  He  concluded  from 
bis  oiiservBtions  that  the  sun  and  all  the  visible  stars  coDstitute  a 
portioD  of  the  milky  nay. 

LINNJEAN    SOCIUTT. 

On  Saturday,  May  24,  the  Society  met  for  the  election  ofoffico 
bearers  for  the  ensuing  year.  The  following  members  were  cbosco : 

President, — Sir  James  Edward  Smith. 

Treasurer. — ^Edwartl  Forster,  Esq. 

Secretary. — Alexander  Macleay,  Esq. 

Und«r  &cretery. — Mr.  Richard  Taylor. 

There  remainra  of  the  old  council  :^-Sii:  James  Edward  Smith  ; 
Samuel,  Lord  Bishop  of  Carlisle;  Edward  Foster,  Esq, ;  George 
Bellas Greenough,  Esq.;  AylmerBoutke  Ijambert,  Esq.;  William 
Horton  Lloyd,  Esq.;  Alexander  Macleay,  Esq.;  Wilham  Geo^c 
Maton,  M.D. ;  Joseph  Sabine,  £sq. ;  Lord  Stanley. 

There  were  elected  into  the  council : — Michael  Bland,  Esq.  j 
George,  Earl  of  Mountnorris;  Sir  Christophei  Feggc;  William 
Pillcingtoo,  Esq. ;  Charles  Stokes,  Esq. 

On  Tuesday,  June  3,  a  paper  by  Mr.  Salisbury  was  read,  con- 
taining  a  description  of  the  seeds  of  the  lycopodium  denticutatum. 
tie  found  the  description  of  Brotero  to  most  particukrs  correct. 
He  exhibited  drawings  of  the  seeds  from  the  earliest  periods  io 
which  they  have  been  perceived  to  their  ripe  state. 

At  the  same  meeting  a  description  of  a  new  ^lecies  of  malaxis 
by  Dr.  W.  Barton  was  read.  Dr.  Barton  found  the  species  oear 
Philadelphia,  and  called  it  longifblia,  because  its  leaves  are  twice 
the  length  of  those  of  the  two  species  previously  known. 

At  the  some  meeting  a  description  of  the  lycoperdon  solidum,  by 
Dr.  Macbride,  of  Charleston,  Carolina  was  read.  The  substance 
so  called  U  an  immense  tuber,  s<»aetimes  40  Ih.  in  weight,  found 
in  the  southern  parts  of  the  United  States.  It  may  be  used  as  food. 
Soon  after  it  is  dug  up  it  becomes  very  hard.  It  exbilnts  no  regular 
structure,  and  seems  to  have  the  property  of  uniting  with  the  roots 
of  those  trees  near  which  it  grows.  It  vegetates  under  the  eanb^ 
iind  if  usually  found  in  fields  that  have  been  cleared  of  wood  only 
about  three  yeat«. 

On  Tuesday,  June  17,  a  paper  by  Sir  James  Edward  SmiU)  was 
read,  giving  a  description  of  a  rbizimorpha  found  in  a  well  at 
Derby.  * 

At  the  same  meeting,  a  paper  by  Mr.  Seaton  was  read,  on  the 
red  and  white  varieties  of  the  lychnis  diolca.  Some  botanists  are  of 
(pinion  that  these  two  plants  constitute  two  distinct  specif,  while 
others  think  that  they  are  only  varieties.  To  decide  the  point,  Mr. 
Seaton  placed  them  near  each  other.  The  produce  was  a  hybride 
plant  with  pink  Soweta,  which  was  capable  of  produciiw  leeat  like 
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any  other  pladt.     Hence  he  conceives  it  to  follow  that  thejr  are  aalj 
varieties. 

At  the  saoie  meeting,  Dr.  Leach  anoounced  that  he  had  exi- 
mined  the  specimen  sent  fram  Hull  under  the  name  of  the  many- 
headed  serpeotj  and  found  it  to  be  the  penis  of  a  sow. 

KOYAL  SOCIBTV  OF   EDINBURSH. 

Oo  the  1 9ih  of  May  a  paper  by  Mr.  Stevenson,  civil  engineer, 
was  read,  regarding  the  operation  of  the  waters  of  the  Ocean  and 
of  the  River  Dee,  in  the  basin  or  harbour  of  Aberdeen;  frotD 
which  it  appears  thnt  Mr.  Stevenson,  in  the  month  of  Aprils  181Z» 
witii  (he  use  of  an  instrument  (of  which  he  exhibited  a  dramng), 
has  been  able  to  lift  salt  water  from  the  bottom,  while  it  was  quite 
fresh  at  tlie  surface,  and  has  satisfactorily  ascertained  that  the  tidal 
or  sail  waters  keep  in  a  distinct  stratum  or  layer  under  the  fresh 
water  of  the  River  Dee.  Tliis  anomaly,  with  regard  to  the  salt  and 
fresh  waters,  appears  in  a  very  striking  manner  at  Aberdeen,  where 
the  fell  of  the  Dee  is  such  as  to  cause  river  water  to  run  down  with 
a  velocity  which  seems  to  increase  as  the  tide  rises  in  the  harbour 
and  smooths  the  bed  of  the  river.  These  observations  show  that  the 
salt-water  insinuates  itself  under  the  fresh  water,  and  that  the  river 
is  lifted  bodity  upwards;  thut;  producing  the  regular  efiect  of  flood 
and. ebb  tide  in  the  basin,  while  the  river  flows  downward  all  the 
-while  with  a  current  which  for  a  time  seems  to  increase  as  the  tide 
jises. 

These  facts,  with  regard  to  the  continual  course  of  the  lUver 
Dee  downward,  is  such  a  contrast  to  the  operation  of  the  waters  of 
the  Thames,  as  seen  by  a  spectator  from  London  Bridge,  that  Mr. 
Stevenson  was  induced  to  extend  his  experiments  to  that  river  in 
the  years  1815  and  1816,  by  a  train  of  experiments  and  observa- 
tions from  about  oppraile  to  Billingsgate  all  the  way  to  Graveecnd. 

The  waters  of  the  Thames  opposite  the  London  Docks'  gates 
were  found  to  be  perfectly  fresh  throughout ;  atBlackwall,  even  in 
^ring  tides,  the  water  was  found  to  he  only  slightly  saline;  at 
Woolwich  the  proportion  of  salt  water  increases,  and  so  on  to 
Gravesend.  But  the  strata  of  salt  and  fresh  water  is  less  distinctly 
marked  in  the  Thames  than  in  any  of  those  rivers  on  which  he  has 
hitherto  had  an  opportunity  of  making  his  observations.  But  these 
inquiries  are  meant  to  be  extended  to  most  of  the  principal  rivers 
in  the  kingdom,  when  an  account  of  the  whole  will  be  given. 

From  the  series  of  observations  made  at  and  beloir  London 
Bridge,  compared  with  the  river  as  lar  up  as  Kew  and  Oxford,  Mr. 
Stevenson  is  of  opinion  tliat  the  waters  of  the  Thames  seldom 
change,  but  are  probably  carried  up  and  down  with  the  turn  of  the 
alternate  tides  for  an  indcflniie  period,  which  he  is  of  opinion  may 
be:one,  if  lujt  the  principal,  cause  of  what  is  termed  the  extremo 
softness  of  ihe  waters  of  the  Thames. 

Mn  Stevenson  has  made  similar  experimentson  the  Rivers  Portli 
.and  Tay,  aad  at  Loch  Eil^  where  the  ColedonUo  Canal  jmo*  the. 
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Western  Sea.  The  aperture  at  Curran  Feny  for  the  tiifal  waters  of 
tbal  loch  being  smalt  compared  to  the  surlace  of  Loch  Eil,  which 
forms  the  drainage  of  a  great  extent  of  country.  It  therefore  oc- 
curred to  Mr.  Stevenson  ifaat  the  waters  of  the  sui&ce  must  have 
less  of  the  saline  particles  than  the  waters  of  the  bottom.  He 
accordingly  lifted  water  from  the  surfece  at  the  anchorage  off  Fort 
William,  and  found  it  to  be  1008-2 ;  at  the  depth  of  nine  fathoms* 
1025-5;  at  the  depth  of  30  fethoma,  in  the  central  parts  of  the  loch, 
it  was  1027'^;  indicating  the  greater  specific  gravity,  and  conse- 
quenily  tntire  of  the  saline  parts  as  the  depth  of  the  water  is  in- 


creased. 
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.April  6,— A  letter  from  Dr.  Meade  to  Mr.  Vaughea  was  read, 
relating  to  the  slab  of  serpentiDe  from  North  America. 

The  quarry  whence  the  slab  was  obtained  is  situated  near  the 
town  of  Millbrd,  in  Connecticut,  It  is  a  serpentine  rock.  The 
whole  country  in  the  neigh  bo  urliood  is  of  primitive  formation,  coo- 
kisting  principally  of  gneiss  and  granite  alternatiog  with  priisUiv* 
lime-stone.  A  stratum  of  the  serpentine  several  yards  wide  runs 
between  the  lime-stone.  It  extends  for  several  miles,  accompanied 
with  asbestos,  amianthus,  and  diallage.  ,The  quarry  is  extensively 
worked. 

'.  This  serpentine  has  considerable  resemblance  to  verd  antique; 
the  green  parts,  which  are  the  most  abundant,  are  of  serpentine. 
Veins  of  white  calcareous  spar  run  througii  it,  aiid  also  black  |»eces 
of  cbromate  of  iron.  From  this  latter  circumstance.  Dr.  Meade 
is  induced  to  think  that  all  the  noble  or  green  serpentines  are 
4M>loured  by  the  green  oxide  of  chrome. 

A  |wper  by  the  Rev.  W.  Buckland,  M.G.S.  Prof.  Min.  Osfon)^ 
entitled,  Additional  Observations  on  the  Beds  of  tlie  Plastic  Chiy 
Formation,  was  read. 

Since  the  author's  former  communication  to  the  Society  he  has 
traced  beds  similar  to  those  observed  near  Reading  and  Wocdwicb, 
in  various  other  parts  of  the  London  basin,  as  well  as  in  several 
pMts  of  the  Isle  of  Wight  basin. 

These  observations  establish  the  identity  of  the  deposits,  and 
show  a  formation  nest  in  order  of  succession  above  the  chalk.  This 
formation  is  analogous  to  the  series  of  beds  which  in  France  have 
received  the  name  of  plastic  clay,  and  it  consists  of  an  Id^oite 
number  of  beds  uf  sand,  clay,  and  pebbles^  irregularly  alternating. 
Of  these,  in  England,  the  sand  forms  the  most  extenuve  deposi- 
tion, in  which  the  clays  and  pebbles  are  interposed  subordinately, 
and  at  irregular  intervals.  The  occunence  of  oi^nic  remains  tn 
this  formation  is,  like  the  alternation  of  the  strata  coropoiing  it, 
exceedingly  rrregnUu-;  sometimes  they  occupy  the  clav,  at  othei 
times  the  sand  or  pebbles,  and  very  freqaently  are  wantmg  in  them 
ClI.  '  These  organic  remains  consist  principally  of  shells  of  the 
j^esera;  ostrea,  cerithiiim,  and  cytherea.    Sections  of  these  beds  aa 


18170  '  Geoldgical  So'ctely.  59 

seen  at  Leffishim,  KewCrots,  and  Newhaven;  are  given  in  detail^ 
and  agree  with  these  of  Reading  and  Wodwich,  as  well  as  nith  a 
aecdon  of  Dieppe  communicated  to  die  author  by  Mr,  Brongniart; 
In  several  places  Dear  the  metropolis  t)ieliOtMl<m  cl&y  is  seen  iu'de^ 
tached  portions  resting  on  these  beds.  The  author  si^poses  that 
these  portions  of  the  London  clay  arethe  remaining  parts  of  a  con^ 
tiDuous  stratum  that  onca  covered  the  whole  of  the  intervening 
coonliy,  and  connected  the  deposits  of  Sydenham,  Shooter's  Hill, 
uid  Highgate. 

May  2.— A  paper  by  S.  Giovanni  Massa,  EI4ve  of  the  Council 
oi  Mines  of  M nan,  entitled,  Observations  on  the  Mineralc^of  the 
Li^riaa  Mountains  and  the  hills  of  Montferrat,  was  read. 

The  mountains  which  form  this  range  are  a  branch  of  the  Alp 
that  separate  the  plains  of  Piedmont  from  ttie  sea.  That  part  whick 
extends  along  the  northern  side  of  the  states  of  Genoa  is  called  thtt 
Ligurian  Appenines.  The  rock  most  abundant  here  is  green  ser* 
pentine,  of  various  shades  of  colour,  frequently  interspersed  with 
greenish>brown  diallage.  The  serpentine  passes  into  chtorite-slate; 
which,  on  the  other  hand,  at  a  place  north  of  the  Giovi,  passes 
into  gneiss. 

Beds  of  lime-stone,  both  primitive  and  secondary ;  of  green- 
stone containing  epidote,  and  of  a  conglomerate  of  which  the  fragi 
Dimts  are  chiefly  of  serpentine,  are  enumerated  among  the  rocks 
ol  this  district.  The  author  also  menti<nis  the  occurrence  of  several 
minerab,  among  which  is  idocrase,  much  resembling  that  of  Pied-> 
moDt. 

On  the  northern  side  of  these  mountains,  towards  Montferrat,  are 
high  hills  formed  of  an  alluvium, resulting  from  the  fragments  of  all 
the  rocks  of  this  district,  the  parts  diminishing  in  size  as  the  distance 
from  the  mountain  increases.  Beyond  these  hitla  are  those  of  Mont- 
ferrat, of  a  less  elevation,  composed  of  alternatiDg  beds  of  sand- 
stone and  tufa,  and  containing  numerous  organic  lemains,  such  as 
encrinites,  ostracitei,  nummtilites,  &c. 

The  nature  of  the  substances  that  compose  this  large  deposit,  M 
well  that  of  the  alluvial  hills  as  of  the  htlte  of  Montferrat,  com- 
bined with  the  circumstaooe  of  the  size  of  the  parts  of  which  it  is 
formed,  diminishing  a£  the  distance  from  the  nnountaitis  increases, 
are,  in  the  author's  opinion,  prodfe  that  it  has  been  formed  by  the 
action  of  soihe  violent  current  coming  from  the  Mediterranean, 
which  has  worn  the  mountains  in  its  passage.  Thus  the  fragments 
of  tlie  serpeotiue  rocks,  being  the  largest  in  size,  have  been  rtie  fil«t 
deposited ;  and  the  calcareous  cement  is  in  such  smull  quantity,  that 
it  hardly  holds  them  together.  The  hills  of  Montferrat  are  formed 
of  much  finer  particles ;  and  their  composition,  containing  all  the 
miterials  that  compose  tlie  gneiss,  the  author  attributea  their  orl^ti 
to  that  rock,  which  occurs  in  suffitient  abundance  in  tfee  western 
niountaio*  of  Liguria  to  justify  this  suppodtlon, 

'      APTAL  eBOtiOGlCAI.  SOCIBTT  or  COJEISWAUL. 

At  the  quarterly  meetmg^f  (hia  Sodety  a  paper  was  read,  on  the 
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diflennt  T«8ts  for  the  DiscorcT;  of  the  Presence  of  Anemc,  hy 
Dr.  Paru.  The  author  stated  that,  sidcc  the  extiaordiiury  and 
nolorioua  trial  at  the  late  Asiizes,  hU  opioioa  had  beeii  so  repeatedly 
•oliciled  upoD  the  subject  of  tasenical  tests,  that  he  felt  it  bii  duty 
to  offer  the  present  ^per  as  ao  aoswer  to  them.  It  afforded  him 
alio  an  opponunity  of  communicating  to  the  Society  a  simple 
method  <tf  so  modifying  the  ordinary  experiments  as  entirely  to 
avoid  those  fallacies  which  had  beeD  attributed  to  them.  The  test 
of  nitrate  of  silver  was  welt  known  to  furnish  its  indication  tqr  the 
colour  of  the  precipitate  which  it  induced  with  the  suspected  liquid. 
It  had,  however,  been  observed  by  a  pupil  of  Dr.  Marcet  that  the 
phosphoric  sails  had  the  property  of  throwing  down  with  oitrate  of 
silver  a  precipitate  perfectly  analc^cus  in  colour  to  that  from  arsenic; 
and  as  lliese  salts  were  known  to  have  existence  in  the  animal  fiuida, 
a  source  of  perplexity  and  error  was  thus  coonected  with  any  c^>c- 
riment,  with  nitrate  of  silver,  on  the  contents  of  the  stomach.  This 
difficulty,  however,  the  author  stated  might  be  overcome  by  modify- 
ing the  experiment  as  follows : — Instead  of  conducting  the  trial  in 
glasses,  drop  the  suspected  liquor  upon  writing  paper^  making  a 
broad  line  with  it.  Along  this  line  a  stick  of  luruir  caustic  is  to  be 
slowly  drawn,  when  a  streak  is  produced  of  a  colour  resetnbUng 
that  knowD  by  the  name  of  the  Indian  yellow,  and  this  is  alike  ob- 
tained by  the  presence  of  arsenic  and  of  phosphoric  salts;  but  the 
one  from  arsenic  b  rough  and  curdy,  as  if  effected  by  a  crayon ;  the 
other,  quite  smooth  and  even  in  its  appearance,  such  as  would  be 
producM  by  a  water  colour.  A  more  important,  and  still  more 
unequiToeal  mark  of  distinction,  soon  succeeds :  in  less  than  two 
raiontes  the  phosphoric  yellow  fades  into  a  "  tad  green,"  becoming 
gradually  darker  until  it  becomes  black;  the  aisenical  yellow,  on 
the  other  hand,  remains  permanent  for  some  time,  when  it  becomes 
brown.  In  performing  these  experiments,  the  sun-shine  should  be 
avoided,  or  the  transition  of  the  cok)ur  is  too  rapid.  This  experi- 
ment, however,  is  not  related  with  a  view  to  supersede  the  more 
important  one  of  the  reduction  of  the  metal :  indeed,  in  a  matter 
of  such  serious  importance,  observed  the  author,  a  combination  of 
unequivocal  proofs  was  required.  Mr.  Gregor  had  su^ested  to  him 
the  application  of  a  nitrate  of  titanium  as  a  new  test.  In  this  case 
the  suspected  powder  should  be  treated  with  nitric  acid.  The  cir- 
cumstance, however,  of  the  pbospboric  acid  preci|MUting  the 
titanium  in  a  nuooer  similar  to  arsenic,  o&red  an  objection  which 
he  was  not  prepared  to  surmount,  It  was,  however,  well  worthy 
the  attention  of  chemists. 

Sir  Rose  Price,  Bart.  V.  P.  communicated  to  the  Sodety  a  Re- 
•dution  of  the  Grand  Jury  at  the  late  Lent  Assizes  for  the  county, 
Jramed  in  coasequence  of  a  recommendation  from  Mr.  Justice 
Abbot,  conveyed  in  bis  chaise  to  them;  the  object  of  wlticb  was  to 
impress  upon  the  qiining  interests  the  great  importance  of  imme- 
diately introducing  the  "  Safety  Instruments  "  for  the  prevention  of 
the  accidental  expto^on  of  gunpowder,  described  in  a  pamphlet 
lately  published  by  John  Ayrton  Paris,  M.D.  CtOO>^^Ic 
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Mr.  Grcgor  anoouBced,  through  Dr.  Parii,  a  new  specin  of  coal 
which  4Gcom pa aiei  the  culm,  imported  from  Walea  lor  the  purposes 
of  smeitittg.  lliia  Mibstance  is  characterized  by  a  property  of  de- 
lonatiBg  most  viokntly  with  mtrate  of  barytes ;  the  result  <^  which 
is  the  most  copious  evoluthiD  of  pnasic  acid,  and  the  forniBtioa  of 
a  prussiate,  together  with  a  carboaate  of  barytes. 

A  paper  was  also  read,  by  John  Henry  Viviao,  Esq.  entitled,  A 
Sketch  of  the  Plan  of  the  Mining  Academies  of  Freybiuv  and 
ScbeoiDitx.  The  object  of  this  paper  was  to  point  out  to  the  Society 
the  useful  and  objectionable  parts  in  the  detail  of  these  schools^ 
in  order  to  aisist  the  Council  in  their  intended  arrangement  of  a 
mining  academy  in  Cornwall,  and  of  the  establishment  of  a  Pro- 
fessor's chair;  and  he  informed  the  Society  that  when  such  an 
arrangement  was  completed  he  should  present  to  it  his  minera logical 
collection,  formed  at  Freyburg,  immediately  under  the  eyes  of 
WcHier, 

Dr.  Paris  reported  (hat  he  had  been  de»red  to  state  to  the  Society, 
by  a  letter  adihessed  to  him  in  the  counly  newspaper,  the  evils  and 
accidents  which  arose  from  the  use  of  what  ii  termed  the  standard 
barrow,  for  carrying  copper  ore,  the  weight  of  which  can  be  little 
less  than  four  hundred  weight.  This  enormous  burthen  is  borne  by 
all  descriptions  of  persons  who  are  employed  in  dressing  and  weigh- 
ing. It  has  been  asserted  that  this  pernicious  practice  has  given 
rises  to  diseases  of  the  most  fatal  kind. 

It  waa  resolved  that  this  notice  should  be  entered  upon  the 
minutes. 


Article  XIV. 


I.  Lectures. 
Mr.  Gray,  of  No.  21,  Cross-street,  Hatton  Garden,  began  his 
Mimmer  course  of  botanical  excursions  into  the  environs  of  London, 
with  practical  demonstrations  of  the  plants  collected  in  them,  on 
Tuesday,  June  3,  and  oonlioues  them  twice  a  week.  Mr.  Gray  has 
been  induced  to  adopt  this  plan  of  teaching  in  preference  to  the 
more  formal  method  of  lectures,  as  better  adapted  to  the  improve- 
ment of  the  pupils. 

II.  Farther  Improvemmts  in  PmfessoT  Leslies  Method  ofprodud^ 
Ice. 

(To  J 
DEAR  am. 

I  think  it  worth  while  (o  mention,  in  this  stage  of  my  experi- 
mentSj  that  parched  oatmeal  has  a  stronger  and  more  eitensivQ 

^  Google 


,C3  Saatiific  InteUigeaee.  [JuLr, 

pQiwer  of  abfORtuDg'  Inimidlty  than  even  tbe  decayed  trap  rock. 
Wttb  abput  three  quarters  of  a  ponnd  of  meal,  occupyiD^  a  biii£u% 
of  seven  inches  in  diameMr,  I  froae  nearly  a  quuter  ofa  pound  of 
water,  and  kept  it  for  the  space  of  20  hours  in  the  form  of  ice  till 
•ne  half  of  the  congealed  mass  was  again  melted.  The  tetnpenitnre 
of  tbe  room  being  nearly  50^,  (he  meal  had  then  absorbed  the  ]8th 
part  of  its  weight,  though  it  had  not  yet  lost  mbre  than  one-third 
ti  its  desiccating  power.  With  a  body  of  dried  oatmeal  a  foot  in 
(tiameter,  and  rather  more  than  one  inch  deep,  I  have  since  frozen 
a  pound  and  a  quarter  of  water  contained  in  a  hemispherical  porous 
cup,  and,  though  the  room  is  wanner  than  before,  the  energy  of 
absorption  seems  to  be  capable  of  maintaining  the  state  of  congela- 
tion for  a  considerable  time.  It  is  curious  ta  observe  that  when  the 
experiment  was  reversed,  and  the  surface  of  the  water  about  double 
that  of  the  meal,  this  substance  acquired,  after  the  air  under  the 
receiver  had  been  ratified,  a  heat  exceeding  50°  of  Fahrenheit,  so 
IS  to  feel,  indeed,  sensibly  hot  on  applying  tbe  hand. 

I  am,  dear  Sir,  sincerely  yours, 

John  Lbslie. 

in.  Philoiophical  Society  of  London. 
.  Tbe  Anniversary  Meeting  of  the  Philosophical  Society  of  London 
was  held  at  the  Society's  rooms,  adjoining  Scots'  Corporation  Hall, 
Crane-court,  Fleet-street,  on  Thursday,  June  12.  The  following 
Noblemen  and  Gentlemen  were  chosen  officers  and  Coundl  for  the 
ensuing  year : — 

President.  —  Right  Hon.  tbe  Earl  of  Carysfort,  K.P.  F.R.S. 
F.A.S.  D.C.L. 

Vice-Presidents.— Ki^'M.  Hon.  Lord  Henniker,  F.R.S.  F.A.S.; 
Sir  J.  C.  Hippisley,  Bart.  M.P.  LL.IX  F.R.S.  F.A.S.;  Isaac 
Hawkins  Browne,  F.R.S. ;  Rev.  W.  B.  Collver,  D.D.  F.A.S.; 
Olintlius  Gregory,  .LL.D. ;  Rev.  A.  Rces,  D.'D.  F.R.S.  F.L.S. ; 
James  Sowerby,  F.L.S.  G.S.W.S. ;  J.  F.  Vandercom,  F.G^. 

Treasurer  and  Honorary  Secretary. — ^I'homaa  Joseph  Pettigrew, 
F.L.S. 

Regittrar, — John  Miers. 
.    Assistant  Ditto. — ^T.  K.  Cromwell. 

Curators. — W.  C.  Pettigrew;  T.  J.  Armiger. 

Orator  for  !818.— John  Mason  Good,  F.R.S. 

Cotmcil. — Thomas  Adams ;  James  Andrewes ;  Jonathan  Barber; 
Rev.  George  Bathie,  CD,;  Thomas  Redder ;  Benjamin  Bensley; 
Clarke  Burton;  Jonathan  Thomas  Cooper;  George  Dudley; 
Thomas  Fisher;  Charles  F.  Forbes,  M.D. ;  H.  C.  Hodge;  Samuel 
Meadotvs ;  B.  H.  Smart ;  Peter  Thomas ;  Richard  Thompson  ; 
Thomas  Tucker ;  Rev.  T.  M.  Young,  LL.B. 

The  Anniversary  Oration  was  delivered  by  Dr.  Gregory,  and  will 
shortly  be  published.  It  was  very  numerously  attended;  as  was 
aUo  the  dinner;  and  many  excellent  addresses  were  made  by 
H.  R.  H.  the  Duke  of  Susses,  who  was  in  the  chair,  by  Lortfa 
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Enkmej Kenniker,  &e.;  Drs.  Gregoryi  MuoDj  Collyor ;  Mmsis; 
Coleridge,  Pettigrew,  &q,  kc.  ftc. 

A  volume  of  TraDsactions  of  the  Societjr  is  ncWiM  the  Rreil^RDd 
will  »|^)e8r  about  the  close  of  thti  present  year. 

IV.  Prvte  Qiieslion  hy  the  Uoyal  Medical  Society  of  Edtnlurglu. 

fhc  Royal  Medical  Society  of  Edinburgh  propose,  as  the  subject 
^  afHizeessay  fortheyear  1818,  the  following  question : — 

"  What  changes  are  produced  on  atmospherical  air  by  the  actioit 
<^  the  skin  of  the  liviog  human  body." 

The  tnembcTs  only  are  invited  as  candidates.  TTie  dissertations 
are  to  be  written  in  English,  French,  or  latin,  and  to  be  delivered  to 
the  Secretary  on  or  before  Dec.  1 . 

To  each  dissertation  shall  be  prefixed  a  motto;  and  this  motto  is 
to  be  written  on  the  outside  of  a  seated  packet  containing  the  name 
and  address  of  the  author. 

V.  Query  respecting  the  Diseases  of  the  iVest  Indiest 

(To  Dr.  ThDnuoo.) 
SIR, 
I  shall  feel  extremely  obliged  if  you  wilt  inform  me,  through  the 
medium  of  your  Annals,  whether  there  are  any  treatises  extant  on 
the  diseases  of  the  West  Indies ;  and,  if  there  be  any  such,  which 
would  be  the  moet  useful  to  a  person  about  to  embark. 

With  great  respect  J  retnain,  your  obliged  humble  servant^ 
.Vdji  so,  ISIT.  Z, 

The  works  of  Dr.  Grainger  and  Dr.  Moseley  on  the  diseases  oS 
the  West  Indies  are  well  kaown.  In  the  year  tSOI  Mr.  Clark  pub- 
lished observations  on  the  nature  and  cure  of  fevers  and  of  diseases 
of  the  West  aod  East  Indies  and  of  America,  with  an  account  of 
dissections  performed  in  these  climates,  and  {^enenl  remarks  on  the 
diseases  of  the  army.  From  any  of  these  works  my  Correspondent 
w31  obtun,  in  all  probability,  the  information  which  he  wants. — ^T. 

VI.  On  Sailing  to  llie  North  Pole, 
(To  Dr.  Thomsun.) 

SIR.  Olatgom.  Maf  11,  181T. 

It  was  with  the  most  lively  pleasure  1  perused  the  questions  and 
answers  sent  from  Col.  Beaufoy,  in  the  last  number  of  the  Annals, 
respecting  the  practicability  of  reaching  the  North  Pole.  In  since 
discussing  the  subject  at  a  Society  here,  one  of  iha  members  sug- 
gested that  in  very  high  latitudes  the  centrifugal  power  likely 
operates,  which  may  account  for  all  the  masses  of  ice  there  making 
their  way  southward.  This  idea  was  combated  by  all  present,  ex- 
cepting that  gentleman  and  myself;  they  atledglng  that  the  eflects  of 
that  powcE  could  not  be  seen  there  more  than  at  the  equator,  and 

Dg.l.zedl!,GOOQlc 
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that  the  cause  of  the  southerly  tootion  of  the  ice  is  the  gnat  tide 
making  its  way  rouod  the  north  capes  of  the  Asiatic  Coutineot,  and 
from  thence  passing  in  a  southerly  diiection. 

I  would  iava  cherish  the  hope  that  the  above  enterpcue,  if  at" 
tempted,  will  be  crowned  with  success,  and  that  a  northern  terra 
incogtiila  will  yet  be  discovered,  with  perhaps  human  inhabitants^ 
and  probably  the  mammoth  will  be  there  seen  alive.  It  is  not  manjr 
yeah  since  the  remains  of  what  was  supposed  one  were  found  ia 
these  regions,  with  part  of  its  flesh  and  skin  fresh  on  the  bones. 
This  could  not  have  been  hundreds  or  thousands  of  years  preserved 
there,  amongst  the  snow,  as  was  then  asserted  by  naturalists,  but 
must  liave  come  from  some,  perhaps  that,  terra  incognita. 

In  one  of  the  above  answers  quoted  by  Colonel  Beaufoy  it  is  said 
that  certain  pet^le  who  have  been  on  the  high  lands  of  Nordaster 
Island  saw  to  the  northward  the  whole  sea  clear  of  ice,  and  that 
large  flocks  of  aquatic  birds  in  the  spring  take  a  route  in  that  direc- 
tion even  past  Nordaster.  1  would  ask,  if  there  be  no  land,  or  if 
the  sea  there  were  "  as  a  molten  looking-glass,"  would  their  in- 
stincts lead  them  to  perish  in  a  quarter  where  nothing  liquid  was  to 
be  found  ? 

I  should  be  very  glad  of  the  opinion  of  yourself,  or  any  of  your 
intelligent  readers,  as  to  tlie  centrifugal  principle  actiug  in  the 
manner  above  mentioned.  We  all  know  thai  if  It  were  not  gravity 
counteracting,  every  substance,  especially  at  the  equator,  would  fly 
off  in  a  tangent ;  but  in  the  above  case  1  see  no  law  of  nature  to 
prevent  the  ice  from  obeying  the  eeutrifiig«l  impulse;  gravity  can- 
not, as  a  floating  body  gets  neither  heavier  nor  lighter  (properly 
speaking)  by  approaching  to,  or  receding  from,-  the  pole.  If  it  got 
heavier,  all  bodies  would  tend  to  the  pole;  and  if  lighter,  then  all 
would  recede  from  it,  and  approach  the  equator. 

But,  on  the  other  hand,  it  may  be  alleged  that,  suppose  a  ves$et 
fitted  out  for  the  expedition  c^uld  be  got  into  the  clear  sea  beyond 
Nordaster,  it  would  be  subjected  to  the  same  centriiiigal  impulse  as 
the  ice.  This  I  gruit ;  but  then  it  would  acquire  by  sails  or  steam^ 
or  both,  an  impelliitg  power  superior  to  the  centrifugal ;  atod  the 
nearer  the  vessel  approached  the  pole,  unless  the  poles  be  very 
oblate,  like  those  of  an  orange,  the  latter  power  would  become 
weaker,  as  the  velocity  of  the  globe  there  would  decrease. 

.1  do  not  recollect  in  what  direction  navigators  say  the  southera 
ices  move ;  but  no  approaches  to  the  south  pole  nave  ever  been 
made  so  near  as  to  the  other.  Upon  the  whole,  this  is  a  subject  that 
still  wants  much  investigation ;  and  as  new  ideas  may  be  elicited  by 
discussion,  1  hope  you  will  invite  your  correspondents  to  turn  tbcic 
attention  to  it.  Much  light  on  natural  history  may  be  the  result  of 
g  successful  attempt  to  explore  the  "  eternal  pivots  on  which  this 
world  revolves." 

I  am  your  obedient, 

Dg.l.zedl!,GOOQlc 
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VII.  Description  ofaMachinefor  raising  heavy  Weights,  called  a 
Jack.    By  Mr.  Moyle. 

(To  Dr.  ThomsaD.) 
SIR, 

BeiDg  obliged  some  few  months  since  to  raise  the  roof  of  an  o\&, 
douse  that  had  sunk  and  fatien  much  into  decay,  E  was  under  the 
necessity  of  having  recourse  to  an  instrument  generally  denomi* 
nated  the  Jack,  a  machine  worked  by  a  handle  communicating  to  a 
single  tooth  and  pinion  (sometimes  they  are  muliiplied)  that  raises 
perpendicular  lever,  the  power  of  which  certainly  is  very  great,  but 
often  not  adequate  to  have  the  desired  effect;  and  where  they  can  be 
UKd,  the  immense  weight  causes  so  great  a  friction  on  the  teeth  of 
the  iever,  and  owing  to  the  lever  being  raised  perpendicularly,  its 
teeth  become  in  a  short  time  so  much  worn  that  before  the  second 
tooth  of  the  pinion  can  act  on  the  second  tooth  of  the  lever,  the 
nrst  is  disengaged,  and  consequently  the  lever  falls  back,  and  no 
ground  is  gained.  This  was  the  case  wlih  one  I  was  obliged  at  first 
to  use,  which  of  course  not  answering  the  purpose  led  me  to  think 
bow  to  improve  Its  construction.  I  have,  therefore,  had  one  made 
Ujpon  the  following  principle,  which  is  equal  to  any  weight ;  and, 
although  the  friction  is  very  great,  it  is  more  generally  dififused,  so 
that  the  wear  of  any  particular  part  is  not  so  much  but  that  it  will 
continue  useful  for  a  great  space  of  time  beyond  the  one  in  commoa 
use,  and  by  no  means  liable  to  the  same  defect. 

It  may  be  made  more  or  less  powerful,  according  to  the  nature  of 
the  screws.  In  the  one  I  have  the  handles  are  turned  23  times 
while  the  head  makes  one  revolution. 

DUSCBIPTION  OF  THE  PLATE. 

Ijet  A  (Pl.IAX.  tig.'*}  ^  ■>  'irm  cylinderof  wood  fixed  totlie 
liottom,  B,  and  beaded  with  a  collar  of  steel,  C,  the  upper  surface 
of  which  is  well  polished,  andon  which  revolves  the  head,  D,  wholly 
made  of  brass,  the  flanchcs  of  which,  E,  £,  (Fig.  5}  bear  the 
friction,  which,  being  made  of  these  two  melals,  the  wear  is  not  so 
great.  This  head  is  revolved  by  a  male  iron  screw  axle,  F  F,  work- 
ing in  a  hollow  female  screw,  G  G,  of  the  brass  head,  D.  The 
small  stop-wheel,  L  L,  works  against  the  brass  collar,  G.  M,  M, 
are  the  catches. 

The  cylinder  is  made  hollo*  to  allow  the  perpendicular  lever,  I, 
to  rise  and  fait  through  the  brass  bead,  D,  which  has  also  a  female 
screw,  K,  through  which  the  male  screw  lever  works.  N,  a  knob 
or  prelection  at  the  foot  of  the  lever,  to  prevent  its  turning  round, 
which  of  course  It  would  in  preference  to  the  head,  if  not  prevented. 
O  is  a  forked  head-piece,  which  may  be  taken  off;  its  use  is  to  fix 
firmly  on  any  thing  oblique  which  is  to  be  raised. 

1  am,  Sir,  your  most  obedient, 
muim,  Man  '.  181T.  M.  P.  MoYtB, 

Vol.  X.  W  I.  E 
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VIH.  Query  respecting  the  Mode  of  Freeing  PHne  from  Common 
Salt. 


I  should  feel  extremely  obliged  If  you,  or  any  of  your  correa-- 
pendents,  would  inrorm  me  if  there  is  any  method  of  ridding  some 
of  the  salt  which  may  be  mised  with  it  from  the  sea  water,  and  that 
without  iDJiiriDg  the  wine,  more  particularly  Port  Wine  ;  at  the 
same  time  communicating  the  process,  if  any. 

I  am.  Sir,  yours,  &c. 
_  M.  P.  M. 

I  am  not  aware  of  any  practicable  method  of  Jreeing  wine  from 
common  salt.  Freezing  would  succeed  if  it  could  be  employed 
without  injuring  the  wine. — T. 

IX.  Proposed  Improvement  in  Brookes  Blow-pipe.    By  Mr. 
Barchard. 

(To  Dr,  llioiniun.) 
MY  DEAR  SIR, 

As  inventions  in  general  admit  of  improvement,  and  gain  it 
frequently  from  the  ideas  su^^ted  by  different  individuals,  it  will 
not,  I  hope,  be  considered  presumptuous  in  offering  some  further 
alteration  at  least,  and  I  hope  improvement,  in  Newman's  blow- 
pipe, an  instrument  now  so  necessary  to  every  chemical  laboratory, 
from  its  portability,  easy  application,  and  extensive  use,  that  every 
person  having  once  had  occasion  to  use  it  must  be  happy  in  being 
able  to  communicate  any  alteration  that  may  lead  to  its  further 
application,  particularly  as  it  has  in  its  present  state  so  far  exceeded 
the  ideas  of  ib  original  maker,  which  was  that  of  a  common  air 
blow-pipe  only. 

Its  present  application  is,  I  believe,  pretty  generally  known,  viz. 
its  condensed  gaseous  explodible  mixture,  which,  notwithstanding 
the  various  improvements  by  Professor  Cummiugs,  Clarke,  Wollai- 
ton,  &c.  is  still  too  liable  to  explode  to  risk  the  use  of  a  much 
larger  reservoir  than  the  one  at  present  in  use ;  though  indeed, 
could  we  adopt  ever  go  laige  a  one,  the  same  objection  would  still 
continue,  namely,  that  of  its  decreasing  in  power  as  the  pressure  is 
taken  off  by  the  escape  of  a  portion  of  the  air ;  an  objection  of 
material  consequence  in  the  reduction  of  some  of  the  refractory 
earths,  when  we  frequently  find  the  reservoir  empty  at  the  moment 
the  most  intense  heat  is  required.  It  will  perhaps  be  said  that  my 
proposed  alteration  will  render  it  complicated,  and  of  course  mor« 
expensive ;  but  surely  we  are  not  to  give  up  the  use  of  it  in  its  more 
extended  views  because  the  cost  is  a  few  more  shillings,  particularly 
so  when  it  is  the  only  way  in  which  we  can  at  present  attain  the 
intense  heat  it  produces, 
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The  aanexed  sketch  (I^ate  LXX.  Fig.  2)  will  represent  the 
means  proposed  for  introducing  a  constant  supply  of  gas  by  means 
of  a  double  barrel  condensing  syringe,  worked  by  a  rack  and  sector; 
in  which  let  A  B  represent  two  small  condensing  syringes,  joined 
together  at  bottom  with  two  plungen  working  in  them,  moved  by 
the  handle,  D,  and  sector,  C.  There  is  also  another  tube,  G,  for 
the  supply  of  gas  from  the  bag,  F,  to  the  barrels. '  It  will  appear 
evident  that  by  tnoving  the  handle  the  plungers  will  be  ultimately 
raised  and  depressed,  thus  forcing  a  constant  stream  through  the 
alternate  valves,  A  A  and  B,  to  the  reservoir,  E.  It  will  be  ad- 
visable to  place  a  small  safety  valve  in  the  top  of  the  reservoir,  as 
represented  at  H,  for  the  purpose  of  allowing  a  portion  of  the  gsa 
to  escape,  should  it  be  supplied  too  fast  by  the  syringes.  The  jet 
will  be  thus  regularly  maintained,  and  for  any  lengtli  of  time.  It 
might  be  conveniently  attached  to  the  treadle  of  a  turning  lathe, 
and  thus  filled  by  the  foot,  by  substituting  a  crank  for  the  sector. 
I  remain,  Sir,  respectfully  yours, 

R.  W.  Barchard. 

X.  Anothfr  Improvement.    By  Mr.  Booth. 


(To  Dr.  1 
DEAR  SIR,  Earner,  Apnt  16,  18IT. 

Having  noticed  several  improvements  proposed,  in  order  to  render 
the  use  of  the  gaseous  blow-pipe  more  safe,  I  have  been  induced  to 
make  a  further  alteration  in  the  construction  of  that  useful  iostru- 
ment,  which,  by  possessing  several  advantages  of  make,  as  well  as 
extreme  cheapness  and  simplicity,  you  may  consider  worthy  a  plac^ 
in  your  Annals. 

The  apparatus  consists  of  a  large  bladder  to  contain  the  mixed 
gases,  mounted  with  a  stop-cock,  by  means  of  which  it  may  be 
filled  from  a  transferring  receiver  without  the  least  trouble.  It  is 
then  placed  between  two  boards,  the  uppermost  of  which  moves  in 
a  frame,  and  contains  the  weighis  requisite  for  condensing  the  gasea. 
The  stop-cock  screws  into  the  top  of  one  of  Professor  Cummlng's 
syfety  cylinders,  to  which  is  added  a  jet  of  capillary  tubes  (as  pro- 
posed by  Dr.  Clarke).     [See  Plate  LXX.  Fig.  3]. 

The  advantages  of  this  plan  of  construction  are  the  following : — 
1.  Extreme  readiness  of  construction.  2.  The  advantage  of  In- 
creasiag  or  diminishing  the  force  of  the  jet  by  means  of  the  weights. 
3.  Great  safety :  for,  as  the  last  portion  of  miiced  gases  is  forced 
out  with  the  same  degree  of  force  as  the  iirst  (which  is  not  the  case 
ia  the  condensing  one),  there  is  not  that  chance  of  an  explosion 
frotn  the  retrograde  motion  of  the  flame  (supposing  It  able  to  over- 
eome  the  other  precautions,  which  is  not  likely]  as  there  is  in  others. 
And  should  such  an  accident  happen.  It  would  be  attended  with 
comparatively  little  danger.  Oh  this  account  the  number  of  tubes 
in  the  fagot,  and  the  ^meter  of  the  jet,  may  be  Increased  with 
safety,  I  am.  Sir,  yours  truly, 

Thomas  S.  Booth. 
■  2  CtOoqIc 
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F.S.  Since  wrhinglhe  above  (which  1  intended  to  hare  sent  you 
last  month),  I  have  been  infonned  that  a  similar  mode  of  construc- 
tiOD  has  been  adopted  by  the  Marquis  Ripolti)  if  1  am  correct  in 
the  name).  He  uses  two  bladders ;  the  ooe  contaioing  the  hydrc^en 
being  furnished  with  a  jet  tube  twice  the  size  of  that  containing  the 
oxygen,  and  the  condension  formed  by  means  of  an  iron  bar,  as  the 
plan  of  using  the  gases  separately  does  not  appear  to  possess  so  good 
an  effect  as  when  combined  in  the  same  vessel.  You  may  slill  con- 
sider my  plan  of  sufficient  safety  and  utility  to  lay  before  yoiu* 
readers. 

XI.   Arithmetical   Query.  ■ 

(To  Dr.  TfaomsDD.) 
SIR, 
In  the  fourth  number  of  the  Literary  Gazette,  p.  57  (Feb.  19, 
1817);  the  following  intelligence  is  given  : — 

'•  M.  Von  Synghel,  of  Ghent,  has  employed  nine  years  of  in- 
tense study  for  the  purpose  of  finding  out  some'  method  of  simplify- 
ing arithmetical  calculations,  and  has  succeeded,'  in  the  most  com- 
plicated rules,  in  decomposing,  produciog,  and  reducing  in  one 
minute,  and  by  means  of  a  dozen  figures,  operations  which  required 
hours,  and  whole  columns  of  almost  unintelligible  fractions.  His 
method  is  applicable  to  money  of  all  kinds." 

I  dare  say  many  of  your  readers,  as  well  as  myself,  would  be  tery 
glad  to  find  this  true.  Will  you,  therefore,  take  the  trouble  to  say 
if  you  know  any  thing  respecting  it;  and  if  so,  what  means  are  to 
be  taken  to  get  possession  of  his  mertiod  ?  Perhaps  some  of  your 
correspondents  may  be  acquainted  with  it,  if  you  should  not  be. 

Will  you  also  be  so  kind  as  to  inform  me  what  method  is  gene- 
rally thought  best  to  adopt  for  a  person  to  teach  himself  mathe- 
matics, what  books  are  preferred,  and  what  order  the  different 
branches  shonld  be  studied  in  ? 

If  you  will  indulge  me  with  this  information,  I  shall  ever  consider 
myself  to  be 

Your  very  obliged  servant, 

Jfay  21,  1817.  B.   P. 

I  am  sorry  that  it  is  not  in  my  power  to  communicate  any  infor- 
mation respecting  Von  Synghel's  alleged  discovery,  never  having 
heard  either  of  the  discovery  or  its  author  till  I  received  my  corres- 
pondent's letter.  The  usual  mode  of  studying  mathematics  in  this 
country  has  been  to  read  the  first  four  buolu  of  Euclid  ;  then  to 
learn  algebra,  as  far  as  the  solution  of  quadratic  equations ;  after 
this,  the  fifth,  sixth,  eleventh,  and  twelfth  books  of  Euclid  may  be 
studied ;  trigonometry  naturally  follows ;  then  conic  sections ;  then 
Auctions.  ,  The  best  book  on  algebra  that  1  have  seen,  as  for  as  it 
goes,  is  Euler's,  of  which  we  have  an  English  translation,  1  believe 
by  Mr.  Homer,  of  Bath;  though  I  state  this  upon  rather  hearsay 
evidence.    For  the  higher  braocbes  of  matbeoiatics,  Euler's  books 
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are  still  the  best ;  nx  is  it  likely  that  they  will  soon  be  excelled : 
they  possess  a  clearness  not  to  be  fouod  in  any  other  writer  on  th« 
high^  branches  of  mathematics  that  1  have  ever  looked  into. — ^T. 

XII.  Singular  Formation  fouTid  within  an  Egg.    By  Mr.  Sirutt. 

(Tu  dr.  ThomioD.) 
SIE, 
Having  accidentally  met  with  a  curious  formation  in  the  inside  of 
a  common  hen's  egg,  1  have  taken  the  liberty  of  sending  an  account 
of  it  for  insertion  in  your  Annals  of  next  month. 

This  formation  was  discovered  floating  in  the  white  part  of  a 
common  egg.  The  outside  consbts  of  a  shell  exactly  similar  to  that 
of  the  egg  itself,  but  not  so  thick,  and  of  a  darker  colour.  It  is 
about  one  inch  and  three  quarters  in  length.  Its  greatest  diameter, 
which  is  near  the  upper  end,  is  about  three  quarters  of  an  inch,  and 
it  tapers  down  to  a  point  at  the  other  end  of  an  eighth  of  an  inch  ia 
diameter.  By  piercing  it  at  the  top,  and  at  the  bottom,  I  was 
enabled,  by  applying  my  mouth  to  one  end,  to  force  out  the  con- 
tents, wliich  I  fouod  exactly  similar  to  the  white  of  an  ^g,  but 
there  was  no  yolk.  The  shell  gradually  becomes  thinner  as  it  ap> 
proaches  the  narrower  end.  In  the  centre  of  it,  on  the  surface, 
there  is  an  indentation,  or  ring,  which  extends  a  little  more  than 
half  round  the  egg ;  and  about  a  quarter  of  an  inch  from  the  nar- 
rower end  there  is  another  indentation,  which  extends  almost  the 
whole  of  the  way  roand.  The  egg  in  which  this  singular  curiosity 
*raa  found  was  good  in  every  other  respect,  and  had  in  it  a  perfect 
yolk. 

I  am.  Sir,  your  obedient  servant, 
i>"-*»,  il<9  81,  18IT.  J.  D.  Stbdtt. 

XIII,  Effect  of  different  Rocks  in  Scotland  m  the  Magnetic  Needle. 
By  Mr.  Webstei. 

(To  Dr.  Tbamaan.) 
SI9^  BiMurgh,  Jum  10,  ISIT. 

The  curious  fact  some  years  since  noticed  by  my  friend  Professor 
Jameson,  and  lately  by  Dr.  Maccu|loch>  that  the  mas;netic  needl.e 
was  sensibly  affected  when  in  contact  with  the  granite  of  certain 
districts,  led  me  to  pay  particular  attention  to  the  circumstance  in  a 
late  tour  through  the  highlands  of  Scotland.  The  instrument  I 
used  was  the  common  miner's  compass,  and  a  comparison  was  often 
made  with  another  of  the  same  si^e  aod  construction,  placed  in  a 
distant  situation. 

Throughout  the  great  formation  of  mica-slate  between  Tarbet 
-and  Tummel  Bridge,  the  needle  was  often  rendered  stationary  when 
the  instrument  was  in  cootact  with  the  strata,  in  other  instances  it 
varied  from  3  to  8,  and  15°  from  the  point  indicated  by  the  other 
instrument,  and  it  was  more  than  once  much  agitated  when  brought 
ticat  the  subordiiiate  be^s  of  hornblende  rock  and  f^lspac.    In  thp 
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gneiss  district  of  Garriemore  I  remarked  but  t*o  Instances,  in 
which  the  motions  of  the  needle  were  unusual ;  but  at  the  well- 
known  veins  of  granite  at  the  Bridge  of  Grey  it  was  rendered  nearly 
useless,  both  when  in  contact  with  the  veins,  and  when  at  some 
distance  from  them. 

At  the  Fall  of  Fyers,  when  endeavouring  to  ascertain  the  position 
of  the  sienitic  granite  and  the  conglomerate,  the  motions  of  the 
iteedle  were  so  irregular  and  varying,  that  little  or  no  dependance 
could  be  placed  upon  it.  This  was  the  case  both  with  regard  to  the 
granite  and  conglomerate.  I  was  somewhat  surprised  to  observe  no 
effect  whatever  upon  the  motion  of  the  needle  when  presented  to 
the  granite  of  Portsoy,  but  a  very  decided  and  powerful  effect  from 
the  serpentine,  whenever  the  instrument  was  brought  within  a  few 
feet  of  it. 

The  granite  of  Aberdeen  produced  in  some  instances  an  effect,  in 
others  not  the  slightest,  and  this  in  different  parts  of  the  same  vein. 
The  only  instance  in  which  I  have  seen  the  action  of  the  needle 
disturbed  by  the  rocks  of  the  trap  formation  was  at  Stonehaven, 
where  an  extensive  bed  and  alternations  of  trap  tuff  with  the  other 
rocks  occur.  Here  the  needle  was  often,  indeed  almost  constantly, 
affected.  This  may  perhaps  be  in  some  degree  attributed  to  the 
presence  of  red  and  brown  heematlte,  which  occur  in  innumerable 
small  veins  in  the  tuffl  I  have  lately  made  some  comparative  ex- 
periments with  the  trap  tuff  of  Salisbury  Craig  and  Arthur's  Seat, 
but  have  ever  found  the  needle  perfectly  free  in  its  motions.  The 
green-stone  of  Salisbury  Craig,  however,  frequently  affects  the 
needle,  even  in  hand  specimens j  but  in  these  the  glass  discovers 
numerous  specks  of  the  hydrate  of^  iron,  and  often  of  the  sujphuret, 
to  the  presence  of  which  we  must  attribute  this  circumstance.  In 
no  instance  have  1  found  a  piece  of  pure  green-stone  produce  any 
effect. 

I  expected  to  have  found  some  of  the  sand-stones,  especially  the 
old  red  sand-stone,  affect  the  instrument ;  but  in  no  instance  were 
my  expectations  realised. 

It  may  not  be  improper  here  to  remark  that  1  found  sulphuret  of 
Iron  in  considerable  quantity  in  the  granite  veins  of  Garviemore, 
and  brown  haematite  in  one  instance  at  Aberdeen. 

I  am,  Sir,  yours,  &c. 

J,  W.  Wbbstbr. 

XIV.  Fusion  of  Wood  Tin. 
Dr.  Clarke,  of  Cambridge,  has  made  a  curious  addition  to  our 
knowledge  respecting  wood  tin.  When  exposed  to  the  action  of 
his  powerful  oxygen  and  hydrogen  blow-pipe,  it  fuses  completely, 
ac<]uires  a  colour  nearly  similar  to  that  trf  plumbago,  with  a  very 
strong  metallic  lustre.  Dr.  Clarke  was  so  obliging  as  to  give  me 
some  specimens  of  wood  tin  thus  fused.  It  was  very  hard ;  as  far 
as  I  could  judge,  nearly  as  much  so  as  common  tin-stone.  It  was 
brittle,  and  easily  redudble  to  a  fine  powder.    1  found  It  not  in  the 
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leut  acted  on  hj  nitric  acid,  muriatic  acid,  and  nitro-muriatic  add,  ■ 
even  when  assisted  by  beat.  Hence  it  must  still  continue  in  the 
stale  of  an  oxide. 

The  circumstance  that  wood  tin  (and  probably  tin-stone  also) 
acquires  a  metallic  lustre  when  fused,  seems  to  decide  a  subject 
which  has  been  agitated  io  this  country  with  much  Iteeoness.  It 
was  asserted  by  Dr.  Hutton,  and  is  still  maintained  by  his  followers, 
that  all  granite  has.  been  in  a  state  of  igneous  fusion.  From  Dr. 
Clarke's  experiment,  it  may  be  inferred,  with  considerable  confi- 
dence, that  the  granite  in  which  the  ores  of  tin  occur  has  never 
been  in  a  state  of  fusion. 

XV.  Turkey  OU-sltme. 
This  stone,  which  comes  from  iL-onium,  in  Asia  Minor,  and  is 
used  as  a  whet-stone,  was  lately  analyzed  by  Mr.  Holme,  from  a 
specimen  given  to  Dr.  Clarke  by  Mr,  Knight,  of  Foster-lane.    Its 
constituents  were  as  follows  : — 

Silica  (in  very  6ne  powder)  'J2 

Linie I»H 

Carbonic  acid     lO^^ 

Alumina 3|^ 

100 

XVI.  Black  Powder  remaining  after  the  Solution  of  Tin  in  Mu- 
riatic jicid. 
Mr.  Holme  has  lately  analysed  this  black  powder,  which  has 
been  long  known,  and  generally  supposed  to  contain  arsenic.  He 
finds  it  a  pure  protoxide  of  copper.  I  think  it  but  fair  to  mention 
that  I  had  beeen  informed  by  Dr.  Wollaston,  several  months  before 
I  heard  of  Mr.  Holme's  experiments,  that  the  black  powder  was 
copper.    Dr.  Wollaston  had  determined  its  nature  by  experiment 

XVII.  Holmite. 

Dr.  Clarke  has  given  this  name  to  a  singular  lime-stone  found  in 
the  pavement  of  Cambridge,  and  analysed  by  Mr.  Holme.  The 
following  is  his  account  of  it : — 

"  It  was  found  in  the  pavement  of  bur  streets,  and  brought  to 
me  as  a  mass  of  emery.  Its  efTervesceoce  in  warm  acids  betrayed 
its  real  nature ;  but  its  remarkable  specific  gravity,  which  equals 
3*597,  being  equal  to,  if  not  greater  than  Jameson's  compact 
brown  iron-stone  (vol.  iii.  p.  25S),  induced  me  lo  pay  more  atten- 
tion to  it.  When  acted  upon  by  the  blow-pipe,  minute  particles 
exhibiting  a  'pseudo-metallic  lustre  are  manifested,  and  these  of 
course  are  mica ;  but  they  are  not  visible  until  the  stone  has  been 
thus  heated.  When  this  mineral  was  first  brought  to  me  it  had  the 
form  of  an  oblique,  rhomboidal,  four-sided  priem.  It  was  of  very 
considerable  magnitude.  We  know  not  whence  it  came ;  therefore, 
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if  you  see  no  objection,  I  shall  call  it  Holmiie.    The  following  b 
Holme's  analysis  of  tlib  mineral : — ■ 

Limp 27  gr> 

CvboDic  acid 21 

Alumina G-^ 

Silica , fi^ 

Iron  oxide  ,.,,,., • . . . .  284-|- 

Water 10 

100 

XVIII.  Account  o/*  a  very  Temarhahh  Maierat  Water.    By  Mr. 
Garden. 

(To  Dr.  TkomMat) 
SIR, 
Some  time  af^  I  was  requested  to  examine  a  sample  of  an  adilu- 
lous  water  (which  had  lately  been  imported  into  this  country]  with 
a  view  to  ascertain  whether  it  could  be  applied  to  any  meful  purpose. 
The  extraordinary  physical  properties  which  it  seemed  to  possess 
excited  jn  no  small  degree  my  attention ;  and  I  ibuiid,  upon  in- 
quiry, that  the  gentleman  from  whom  I  received  it,  and  who 
brought  it  to  England,  had  discovered  it  upon  an  island  in  the 
^uth  Sea.  The  island,  he  informed  me^  is  laid  down  on  some  <^ 
our  maps.  It  is  called  White  Island,  and  is  situated  on  the  coast 
of  New  Zealand.  It  is  believed  to  be  of  a  very  volcanic  nature,  as 
a  considerable  portion  of  its  surfoce  exhibited  the  phenomeDon  of 
combustion. 

The  water  in  question  Issues  fVom  a  lake  of  considerable  magni- 
tude, and  constitutes  a  smalt  rivulet,  which  flows  into  the  ocean. 
Its  temperature,  when  taken  up,  was  conadeiably  above  that  of  the 
atmosphere. 

The  physical  characters  of  the  water  as  I  received  it  are  a^ 
follows ; — it  is  of  a  pale  yellowisli-green  colour ;  it  has  an  odour 
resembling  that  of  a  mixture  of  muriatic  and  sulphurous  atnds,  and 
jxissesses  a  strong  acid  taste,  in  which  the  styptic  taste  of  a  weak 
solution  of  iron  is  discernible.     Specific  Gravity,   1*073. 

With  regard  to  the  chemical  constitution  of  this  fluid  I  have  not 
as  yet  had  sufficient  leisure  to  determine  it  with  that  precision  which 
its  peculiar  nature  appears  to  demand :  as  I  propose  to  do  this  at  a 
future  opportunity,  I  shall  content  myself  for  the  present  with 
stating  its  composition,  in  so  far  as  the  experiments  which  1  have 
hitherto  made  enable  me  to  do. 

A  solution  of  carbonate  of  soda,  when  dropped  into  a  portion  of 
the  water,  produced  a  brisk  effervescence ;  and  when  added  to  satu- 
iaiiori,  a  light  brown  floculent  precipitate  fell  down. 

Muriate  of  barytes  occasioned  a  decided  precipitate  insoluble  ia 
nitric  acid.  " 

Dci,l,zedbvG0OQ.|c 


18170  SdmUJU  httelligaue.  73 

Nitrate  of  silver  produced  a  dense  white  cosgulum,  which  b^amc 
coloured  by  exposure  to  the  solar  rays. 

A  thousand  grains  of  the  water  was  introduced  into  a  glass  retortj 
and  distilled  to  dryness. 

The  distilled  fluid  (in  which  a  few  minute  particles  of  sulphur 
were  observed  to  float]  was  but  slightly  affected  by  the  addition  of 
nitrate  of  barytes ;  but  when  treated  with  nitrate  of  silver,  an 
abundant  and  dense  precipitation  of  muriate  of  silver  ia»tantly 
ensued.  The  precipitate,  when  washed  and  desiccated,  weiglied 
050  gr.,  thereby  indicating  the  presence  of  about  62^  gr.  of  mu- 
riatic acid. 

The  mass  which  remained  in  the  retort  was  digested  in  distilled 
water;  the  whde  was  dissolved,  to  the  exception  of  a  small  quan- 
tity of  a  very  insoluble  salt,  which  upon  examination  appeared  to 
be  sulphate  of  lime.  The  fluid,  after  being  concentrated  by  evapo- 
ration, was  set  aside  for  some  days,  at  the  end  of  which  a  group  of 
octohedral  crystals  of  alum  were  observed  to  have  been  formed. 
The  remaining  liquid,  when  decanted  from  the  crystals,  and  de- 
composed by  a  solution  of  carbonate  of  soda,  gave  a  precipitate^ 
which,  when  treated  by  caustic  potash,  yielded  pure  alumine  and 
oxide  of  iron. 

From  the  preceding  cursory  analysis,  to  which  it  will  be  ob- 
eerved  I  have  submitted  this  curious  mineral  product,  it  would 
appear  to  consist  cbiefly  of  muriatic  acid,  a  slight  trace  of  sulphur, 
small  proportions  of  alum,  muriate  of  iron,  (probably  sulphate  c^ 
iron),  and  sulphate  of  lime. 

As  I  am  not  aware  that  any  similar  mineral  water  is  known,  or 
ever  has  been  described,   in  which  uncombined   muriatic  add* 
forms  the  leading  constituent  part,  it  may  in  this  respect  justly  be 
considered  as  a  curious  production  of  the  mineral  kingdom. 
1  am.  Sir,  your  obedient  servant, 

SI«,  Oxfard^rttt,  Ltndnn.  A.   GARDEN. 


Article    XV. 

New   Patents. 


John  Bartok,  of  Silver-street,  London,  civil  engineer;  for 
certain  improvements  in  pistols.     Aug.  31,  18l(i. 

John  Kirkman,  of  Bioad-street,  St.  James's,  Westminster ; 
for  a  method  of  applying  an  octave  stop  to  piano-fortes.  Oct.  14, 
1816. 

■  VanqurliD  Is  uid  lo  bave  fnnn<)  It  in  a  free  alatc  In  a  Tolconie  rork  litHaled 
in  the  Pny-de-Dnma:  and  there  U,  I  believe,  lo  the  18th  vulume  or  the  Annalei 
da  Udsw,  an  iulerestiBg  paper  by  Lcshenault  op  a  uilphnric  acid  lake  al  (he 
balton  of  Mnnt  Idienne,  oa  tbe  loalh-eaal  KSrOit  of  Java;  but  Ibis,  ai  Ihe  oame 
annoaacei,  is  almost  w  boll j  composed  of  Mlphofic  acid,  ^ 
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'  Loms  Fauchb  Bobkl,  of  Frith-stFe«t,  Sobo,  Esq. ;  fiir  a 
method  of  making  boots  and  shoes  without  sewing,  so  as  entirely  to 
keep  out  the  wet ;  which  iaveatioo  may  be  applied  to  other  useful 
purposes  ia  leather.     Oct.  25,  1816. 

Lewis  Geanholm,  Foster-lane,  London,  a  Captain  in  the 
Navy;  for  a  method  or  methods,  process  or  processes,  or  means, 
for  rendering  or  malting  articles  made  or  manufactured  of  hemp  or 
Sax,  or  of  hemp  and  flax  mixed,  more  durable  than  any  such 
articles  are  BB  now  made  or  manufactured.     Oct.  25,  IHIK. 

William  Barlev,  of  Hunstet,  parish  of  Leeds,  wire-worker; 
and  RoBBRT  Hopwood  Furness,  of  Birdlioglon,  Yorkshire, 
loap-boiler;  for  a  method  of  obtaining  or  producing  saccharine 
matter  or  substance  from  wheat,  rye,  oats,  and  barley,  bear  or  big. 
Nop.  I,  I8IC. 

JosBPH  Gbboson,  of  Charles-street,  Grosvenor'Square,  sur- 
veyor; for  a  new  method  of  constructing  chimneys,  and  of  supply- 
ing fires  with  fuel.     Nov.  1,  1816. 

Benjamin  Suythk,  of  liverpool,  schoolmaster;  for  a  noacbine 
or  apparatus,  or  a  new  method  or  methods  of  propelling  vessels, 
boats,  barges,  and  rafts  of  all  kinds ;  and  also  other  machinery,  as 
mill-wheels,  and  other  revolving  powers.    Nov.  1,  1S16. 

William  Day,  of  the  Strand,  trunk-maker;  for  various  im- 
provements in  or  on  trunks ;  and  also  in  the  application  of  certaia 
machinery,  by  means  of  which  machinery  they  will  contract  or 
expand  at  pleasure.     Nov.  1,  1816. 

William  Snowden,  of  Doncaster,  clerk;  for  an  apparatus  or 
machine  to  be  attached  or  applied  to  carriages,  to  prevent  them 
from  being  overturned.     Nov.  1,  18l(>. 

Simon  Hoskina,  of  St.  Phillack,  Cornwall,  cabinet-maker; 
for  a  steam-engine  upon  a  new  construction,  for  drawing  water  from 
mines  for  working  different  kinds  of  machinery,  and  for  other  pur- 
poses for  which  steam-engines  are  in  general  applied.  Nov.  1,  1816. 

Gbobge  Washington  Dickinson,  of  Great  Queen-street, 
I^ncoln's  Inn  Fields,  gentleman ;  for  a  method,  means,  or  con- 
trivance, for  preventing  leakage  from  vessels  employed  to  contain 
liquids ;  and  for  preventing  the  admission  of  moisture  into  packages 
or  vessels  intended  to  be  kept  dry  within.    Nov.  1,   1816. 

John  Heathcoat,  of  Loughborough,  lace-manuiacturer;  for 
■  improvements  u|»on  machines  or  machinery,  invented  and  in  use 
for  the  purpose  of  making  that  kind  of  lace  commonly  known  by 
the  name  or  distinguished  by  the  names  of  bobbin  net,  or  Bucking- 
hamshire lace  net.     Nov.  i,  181G. 

William  Fibrcy,  Birmingham,  tortoise-shell-maker;  for  a 
method  of  making  thimbles.     Nov.  1,  1816. 

John  Day,  of  Brompton,  near  London,  Lieutenant  on  half 
pay  of  the  eleventh  regiment  of  foot;  for  improvements  and  addi- 
tions in  the  construction  of  piano-Rutes,  and  other  keyed  muucal 
instruments.     Nov.  1,  1816. 

RoBBRT  Stirling,  of  Edinburgh,  clerk ;  for  dimiabhing  the 

:,  Google 


1817.]  New  Scientific  Books.  JS 

coDSumptioD  of  fuel,  and  in  particular  an  eagiae  capable  of  being 
applied  to  (he  moving  machinery,  on  a  principle  quite  new.    Nov. 

1,  isi<;. 

RoHsaT  Kaines  Baines,  of  Myton,  in  the  county  of  the  town 
of  KingstOD-upon-Hull,  glue  maoufitciurer;  for  a  peqietual  log  or 
sea  perambulator.    Nov.  16,  1816. 

William  Russbll,  of  Avery  Farm-row,  Chelsea,  engineer;  for 
an  improvement  npon  cocks  and  vents  for  general  purposes,  parti- 
cularly useful  to  brewers,  distillers,  private  femilies,  &c.  Nov.  19, 
1816. 

John  Barker,  of  Cottage  Green,  Camberwell,  artist ;  for  an 
improvement  or  improvements  in  the  method  or  means  of  acting 
upon  inachinery.     Nov.  19,  1816. 

RoBKRT  Ford,  late  of  Barbican,  but  now  of  Crouch  End.  neu 
liOndon,  chemist ;  for  a  medicine  for  the  cure  of  coughs,  colds, 
asthmas,  and  consumptions,  which  he  namea  "  Ford's  Balsam  of 
Horehound."     Nov.  21,  1816. 

Walter  Hall,  of  Seijeant's  Inn,  merchant;  for  a  method  or 
methods  of  making  soft  lead  out  of  hard  lead,  or  slag  lead.  Com- 
municated to  him  by  certain  foreigners  residing  abroad.  Nov.  21, 
I8I6. 

Jambs  Kbwlev,  of  Aldersgate-street,  gentleman ;  for  improve- 
ments in  and  on  thermometers.    Nov.  21,  1816. 

HiCHARD  Wrioejt,  of  Bishopsgate-street  Within,  London  ;  for 
improvements  in  the  construction  and  propelling  ships  and  other 
vessels.     Dec.  10,  1816. 

William  Dean,  of  Manchester,  calico-glazier ;  for  machinery 
for  waxing  calico,  or  any  other  cloth  or  fabric,  previous  to  the 
process  of  glazing.     Dec.  14,  1816. 


Artici^  XVI. 


Scientific  Booh  in  hanj,  or  in  the  Press. 

Dr.  Scndamore  is  printing  an  enlarged  edition  of  his  Treatise  on 
the  Nature  of  Gout  and  Rheumatism. 

Mr.  C.  C.  Bompas  is  about  to  publish  an  Essay  on  Light,  Heat,  and 
Electricity. 

A  Translation  of  Orfila's  Treatise  on  Chemistry  is  about  to  be 
published. 

Dr.  Marshall  Hall  will  shortly  publish  the  Principles  of  Di^nosis, 
founded  entirely  on  the  external  Appearances  of  the  Disease. 

A  Sketch  of  the  History  and  Cure  of  Febrile  Diseases,  particularly 
those  of  the  West  Indies,  by  Dr.  Robert  Jackson. 
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Article  XVII. 

Magnetical  and  Meteorological  Ohservalions. 
By  Col.  Beaufoy,  F.R.S. 

Biuhey  Heath,  war  Stanmore. 
Latitttde  SP  37'  18"  North.    LoDEitode  wal  in  time  I'  SO-T". 
MagTtelical   Observations,    1817-  -^  Fiaiation  West. 
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and  Meteorokgical  Tables. 
Meteorological  Table. 
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Meteorological  Table  cimtmiud. 
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^l 

Mora.... 

89050 

48 

60 

«s. 

Noon.... 

89-04S 

67 

47 

4-945 

I 

Even,.,, 

89-0*5 

49 

63 

WBW 

Fine 

^: 

r 

Morn.... 

89-065 

43 

59 

SW 

Fine 

14 

89-080 

K 

55 

W 

e-T4l 

Showery 

Evfn.... 

89  070 

50 

54 

S3W 

^ine 

}« 

Horn.... 

88-900 

SO 

73 

E 

«5 

Noon..,. 

88-847 

50 

75 

ESE 

18-673 

^CmV} 

63 

Even.... 

S8-80fl 

50 

70 

ENE 

Fine     ' 

}« 

Morn.... 

a8-T83 

53 

68 

EEby  E 

Cloudy 

f6 

Noon.... 

88-818 

58 

49 

SU 

ISBM 

Cloudy 

58 

Even    ... 

88-880 

61 

59 

ESE 

Fine' 

}« 

Morn.... 

89^)00 

65 

65 

E 

Hoe 

tr-J 

Noon.... 

89-05« 

59 

68 

SE 

9-111 

"ine 

59 

Eyfn.... 

89-105 

5S 

54 

S 

}» 

Mnrn.... 

89-285 

66 

68 

Var. 

Ine 

**■» 

Noon.... 

89-843 

55 

61 

NNE 

7-991 

Cloudy 

61 

Even  .... 

89-860 

53 

63 

WNW 

}« 

Mora.... 

29-185 

4S 

86 

K 

bowery 

ts 

Noon.... 

89-e«s 

47 

83 

KNE 

17-970 

howery 

48 

Eren.... 

89-S05 

45 

76 

N 

3rixzle 

}« 

Morn,... 

89-484 

4S 

54 

N 

^^e 

SO' 

Noon.... 

89-443 

SO 

64 

N 

10-91 S 

54 

E«n.... 

89-460 

46 

S3 

NNE 

loudy 

. 

Morn.... 

89-485 

46 

54 

NW 

nne 

SI  5 

Noon.... 

29-488 

50 

48 

NNW 

9-387 

londy 

65 

( 

Etm..... 

89-388 

49 

49 

W 

ine 

Column  Six's  contains  opposite  Noon  the  greatest  degree  of  heat 
bettveen  the  tnoroing  and  evening  observation ;  and  then  follows  the 
least  degree  of  heat  between  the  evening  and  morning  observation, 
and  so  on. 

On  the  23d,  at  four  o'clock,  P.  M.  thunder  was  beard  in  the 
south-east. 
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Akticue  XVIII. 
METEOROLOGICAL    TABLE. 


Ever,   at 

1817. 

wiiMj. 

— — 

Max. 

Hed. 

Uai. 

HlD. 

Med. 

»£,V 

RalB. 

dth  Mo. 

™ 

May   8 

Var. 

29*72 

2968 

29700 

72 

42 

570 

+9 

8 

C 

9 

N     E 

29-68 

29-49!29-585 

54 

37 

45-5 

59 

10 

S     W 

99' 43 

29-35. 29-390 

60 

38 

49-0 

45 

__ 

11 

Var. 

29-35 

29- 23  29-290 

43 

48 

-15 

12 

W 

29-63 

29-23:29-430 

45 

13 

s   w 

99-63 

29-5929-6I0 

59 

34 

46-5 

58 

■13 

14 

w 

2974 

29-59  29-665 

41 

•45 

15 

s    w 

29-90 

2974,29-820 

62 

33 

47-5 

49 

16 

Var. 

29-90 

29-80 

29-850 

65 

33 

49-0 

50 

• 

17 

s  w 

29-80 

29-55 

29-675 

67 

39 

53-0 

42 

1 

18 

S     £ 

29-43 

29-36 

29-395 

72 

44 

58-0 

53 

•11 

19 

N     E 

29-46 

99-43 

29-445 

53 

38 

45-5 

67 

20 

K     E 

29-42 

29-34 

29-380 

52 

43 

47-5 

80 



31 

N     E 

29-*2 

29-40 

29-410 

48 

38 

43-0 

59 

_ 

32 

S     W 

29-42 

2940 

29-410 

57 

40 

48-5 

50 

1-44 

23 

w 

24 

N     E 

29-40 

29-27 

29-335 

6a 

35 

48-5 

65 

■IS 

D 

25 

g       E 

29-19 

29-16 

29-175 

57 

45 

51-0 

58 

-29 

a6 

E 

29-37 

29-17 

29-270 

63 

41 

52-0 

44 

27 

N     E 

29-59 

29-35 

29-470 

69 

38 

53-5 

53 

28 

N     E 

29-59 

29-56 

29-575 

59 

47 

530 

77 

29 

29-80 

51 

_ 

30 

29-90 

-23 

0 

31 
£tfaMo. 
June  1 

29-75 

29-68 

29-715 

59 

33 

46-0 

50 

S    W 

" 

63 

42 

52-5 

41 

2 

w 

29-64 

89-58 

29-610 

64 

46 

55-0 

3 

w 

29-59 

29-45 

29-520 

64 

52 

580 

4 

w 

29-99 

29-45 

39-720 

65 

6 

s   w 

29-91 

29-89 

29-900 

65 

47 

56-0 

54 

-11 

89-99 

29-16 

29-533 

72 

33 

30-70 

54 

3-18 

The  obteriatioDi  in  eacta  lioe  nf  the  table  applj  to  a  period  of  twenlj-ronr 
boun,  beglDDing  bI  9  A.  H.  od  the  da^  indicated  Id  the  trst  calumo.  A  dn^h 
dcnniet,  thai  Ibe  reiuBl  is  Included  in  (he  mtxl  followin;  nluervuiiuu. 
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REMARKS. 

fifth  Montk. — 8.  CtTfoaimidus,  mixed  with  Nimbi,  a.m.  after 
whid),  the  cloudiaess  becoming  general,  a  thunder-storm  ensued, 
soon  after  four,  p.m. ;  it  came  fix)m  the  SW,  with  the  wind  at  SE. 
9.  Cold  wind,  a.m.  with  ageneral  cloudiness.  10.  Overcast,  a.m. 
v'lxYi  Cumuloilratus :  a  few  drops  of  rain.  11.  Cumulus,  Cumvlo- 
ttraius,  and  Nimbtts:  the  wind  NW  and  SW:  rain  with  wind  at 
night  from  the  southward.  12,  a.m.  A  westerly  gale.  13.  Showery, 
with  hail  twice.  K.  Showery:  hail,  pretty  large,  at  noon  from  tlie 
southward.  15,  16.  Fair.  IJ.  A  shower,  p.m. — Travelling  in  th^ 
interval  from  the  18th  to  the  17th  inclusive  as  far  as  Leeds,  in 
Yorkshire,  and  home  again,  I  found  cloudiness  from  large  Cumuli, 
&c.  general,  but  met  with  very  little  raio.  On  the  15th,  passing 
between  Xieeds  and  Pontefract,  there  was  a  fine  display  of  Nimbi, 
one  of  which  let.  fall  a  heavy  shower  on  the  latter  place  and  its 
environs.  On  the  17th,  after  a  deep  orange  tint  in  the  maming 
twilight,  the  sun  rose  red  behind  a  Cirrostralus ;  in  emerging  from 
which  the  brilliant  part  of  the  disc  was  divided  by  a  well-defined 
line  from  the  lower  and  coloured  portion. — 18.  Cloudy,  a.m.: 
gentle  rain>  p.m.  19.  Windy,  cloudy,  a.m.:  wet,  p.m. 
20,  21.  Rainy.  22.  Cloudy.  23,24.  Some  showers:  a  Stratus 
Xtnine,  p.m.  the  latter  day.  25,  Thunder  at  a  distance:  showers, 
I.  on.     27>  A  thick  fog  at  night,  undoubtedly  from  a  Stratus. 

RESULTS. 
Winds  variable,  but  for  the  most  part  westerly. 

Barometer:  Greatest  height 2!}'9<)  inches 

l>Bst. V 29-16 

'       ,  Mean  of  the  period 23-533     . 

Thermometer:  Greatest  height 7'^° 

Least... 33 

Mean  of  the  period  ....  5070 
llean  of  the  hygrometer,  54°.  Rain,  3'18  iri^ 

1  bad  anticipattd  a  third  dry  period,  similar  to  t!i«  Ino  ve  bad  Experienced, 
and  expected  tliat  Ihe  run  would  leliirn  after  Ihe  lummer  solstice  :  in  (hii  I  hite 
been  Iwppily  mislakei).  In  tli«  be^nuin;  of  the  present  period  ttie  weather  (nok 
a  DCR  type  Hitb  us,  Ihe  westerly  current  coming  in  again,  with  some  discharges  of 
electricity,  bringing  raia,  which  gradually  became  more  plenltfnl,  and  proved 
exceedingly  Eeasonabte.  Vegetalifln  has  passed,  in  consequence,  from  n  starved 
and  backward  stale,  to  one  of  considerable  luiuriarce  and  profnise.  It  is  ob- 
■ervable  that  the  barometer  daring  this  period  has  scarcely  passed  the  boundary  of 
30  in.  in  cleTBtion,  aud  has  certainly  not  descended  below  '29  in.  The  mean  tem- 
perature, though  6*  higher  than  that  of  the  period  immedialely  preceding.  Is  low 
for  the  seaiDD. 

Tottenham,  L.  HOWARD. 

Sixth  Month,  17,  181^, 
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ANNALS 
PHILOSOPHY. 

AUGUST,  I8I7. 
Articlb  I. 

,   ,     Bi^raphkal  Acamnt  of  M.  Rochm. 

On  Apiil  7,  1817)  wu  buried  M.  Rpchon  (Alexis-Marie)* 
Member  ,o[  the  Royal  Academj  of  Scieocei,  Aner  the  foDcnl 
service,  M.  Girard,  Member  of  the  Academy,  d«1irered  the  fbl- 
lof^Dg  discourse : — 

"  Q'EMTLBHflN, 

**  Ty^,*  more  worthy  bononr  be  pud  to  the  memoryiof  onr 
fellow-MAxtate,  whom  we  depoaite  this  day  io  the  tomb,  I  hope  I 
niBy  bri  permitted  to  ridte  my  voice  for  a  few  momenta  to  call  to 
your  rewrilection  his  labours  and  hb  services.  May  Ae  expression 
,«  our  ffipA  bring  Bome  consolatiw  to.^  mefauiaioly  duty  wfaicEi 
we  haveJMst  discharged  I  , 

"M-Roiehon  was  bom  a(;]ftxstonFeb.21,174L  Huahprbour, 
uid  the  vessels  with  which  it  was  filled,  w^e  ifae  fint  objects  that 
struck  i^^BtteotioD.  Surrounded  from  hit  yondi  with  sailon  and 
^^gf^f  their  coDversation  decided  his  taste,  and  the  ptogma  of 
naval  snence  became  the  special  object  of  the  whole  labours  of  his 
life. 

"  He  wias  named  Correspondent  of  the  Academy  of  Sciences  ia 
1765.  To  this  title  he  soon  addid  that  of  Astronomer  to  the  Navy, 
and  in  this  quality  he  made  a  voyage  to  Morocco  in  \7S7-  Innne- 
diately  ^fler  his  return  he  set  out  for  the  East  indies  in  a  vessel 
commaoded  by  M.  de  TromeUn,  his  relation  and  fnend.  He  de- 
tennined  in  1769  the  posidon  of  the  islands  and  n>cki  situated  be- 

Vot/^NOU.  F 
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tweea  the  coasts  of  India  and  the  Isle  of  France.  He  returoed 
from  that  colony  in  1772  with  M.  Poivre,  that  administrator 
whose  wisdom  and  talents  have  left  in  bia  jurisdiction  so  high  a 
reputatioD. 

"  M.  Rochon  brought  from  tbat  expedition  ibe  most  beautiful 
crystals  of  quartz  from  Madagascar  that  had  been  at  that  time  seen. 
He  got  some  pieces  of  them  cut,  ascertained  the  double  reflection 
which  it  possesses,  and  conceived  the  happy  idea  of  applying  it  to 
the  measuremeat  of  angles.  Such  is  the  origin  of  the  IngeDious 
micrometer,  -for  die-iDTeotkn  of  which  we  are  indebted  to  him. 

**  Nobody  knew  better  ibaa  our  SBsodafe  tbe  wants  of  the  province 
10  which  tie  had  been  bom,  and  what  was  necessary  to  increase  its 
prosperity;  but  the  harbour  of  Brest  fixed  bis  constant  predilection. 
Government  approved  of  the  jriati  vAach  he  proposed  of  cutting 
across  Britanny  a  navigable  canal  between  Brest  and  Mantes,  which 
would  in  time  of  war  serve  to  confeypMvisions  without  any  risk  to 
the  first  of  our  naval  arsenals.  The  memoirs  of  M.  Rochon  on  thb 
important  subject  have  therare  merit  of  pointing  out  at  once  the 
advaotages,  the  difficulties  to  be  overcome,  and  the  means  of  sur- 
mountiDg  them. 

"  M.  Rochon  fiilly  enjd^ed'dun^  the  whole  of  his  life  that  re- 
putadon  which  his  labours  bad  justly  acquired  for  him.  He  knew 
equally  well  h6W  to  nrake  Scieni^c  useful  lii  Mi'e  society  of  men  of 
the  world  wjth  whon  he  was  associated,  and  to  render-its  eppliea- 
tioD  easy  in  the  workshops  of  most  of  tliose  arts  with  tbe  processes 
of  which  be  wa$  familiar.  It  was  by  the  utility  of  discoveries  that 
he  estimated  their  Importance ;  and  when  a  few  days  ago  we  heard 
him  for  the  last  time,  at  one  of  our  meetings,  it  was  to  oiSer  to  the 
Academy  the  tribute  of  a  useful  investigation. 

"  He  was  then  in  his  77th  year.  His  strong  constitution,  theugh 
iie  had  become  a  good  de&l  wefdcer  for  some  months  past,  left  ns 
theliope  of  preserving  him,  even  when  we  beard  that  he  was  at- 
tacked by  the  disease  under  which  he  sunk. 

"  After  he  bad  reached  a  mature  age,  M.  Rochon  had  united 
liimself  with  a  widow  lady,  a  relation  of  his  own,  and  mother  of 
two  cluidren.  This  union  was  duriog  25  years  the  source  of  mutual 
t^plness,  wfaiAi  was  destroyed  for  ever  by  the  fatal  event  wbich 
has  collected  us  t(^ther-^n  event  aggravated  for  bis  foinily  1^  a 
"^deplorable  circumstance.  His  respectaUe  widow  was  obliged  to 
divide  her  attention  between  her  husband  and  her  daughter,  who 
were  bolh  seized  at  the  same  time  with  a  fatal  disease.  Her  cafe 
of  both  was  useless,  her  vows  were  unavailing,  llie  seme  instant 
^  deprived  her  of  two  objects,  both  most  dear  to  her  affections,  and 
left  her  plunged  in  the  deepest  sorrow  wbich  virtue  is  capable  of 
supporting." 
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AftTICIf  II, 

Appeitda  to  the  Essay  on  the  Chetakcd  Compowds  t^  ^xole  eni 
Oxygen.    By  John  Daltwi. 

(Cancluibi  from  p.  4T.) 
Class  UL — Exptriments  tmer  J^erqtry  wUk  Ceastk  ji^a^ieft 
OAY-LoesAC  having  recently  stated  that  mixtures  of  nitroui  and 
oxygea  giiKcs  over  inercDry  to  wliich  caustie  allcati  was  AdmitMi 
exbilmed  aiways  ^  saoie  proporlioiis  of  oxygen  and  nitroin  gas.; 
namely,  ^ooe  measure  of  oxygen  unitit^  4a  ibtir  of  nkrotn  ots;  C 
was  desirous  to  iry  if  I  couid  succeed  in  jiroducing  the  iinion  in 
like  circumstances}  for  which  pur|>Qse  I  made  the  following  expe- 
riments :-^ 

1.  To  133  ii)ea.«riKe8  of  nitrous  gas  of  97  per  cent.  =  129  real, 

4aE0te,  put  32  measures  caustic  soda  of  I'U  ^'$t. 
Nq  diminution  in  tivo  hours. 
Put    JG  pf  72  per  ceni.  oxygen  »=  U'5  real,  4-5  azote. 

149 

102  in  a  few  minutes,  and  remaining  so  for  more  than  ^ne 
hour. 
Put     16  more  oxygen  of  same  kind. 

Its 

79  in  a'few  minuteB. 
78  in  6  or  10  hours. 
76  in  1  day. 
7S  in  ii 
75  in  2 

75  transferred,  68  nitrou  by  sulphate  of  iron. 
This^es  1  oxygen  to  2'91  nitrous  gas. 

2.  T«  240  >Qf  97  nitrous  ^s  put  82  caustic  potash  of  1-4S  Bp.gr. 

It  stood  12  hours  without  any  change. 
Put    60  t^  7B«xygeo  =  47  leal,  IS  aoDte. 

300 

155  to  a  few  minutes. 

152  soon  after. 

14t  in  )2  houis. 

133  in  24 

133  in  48 

130  transferred  over  water,  109  i^Uons. 
This  gives  1  tnygen  to  2-55  nitrous.     The  loss  of  3  citrous  waa 
-ocoasioned  cbie6y  by  passing  through  the  water  as  usual. 

It  is  obvious  that  these  experiments  are  fu  from  accoiduig  with 
F  2  ,-•  r 
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those  of  Gay-Lusnc ;  and  as  he  tins  not  pvea  us  the  detail  of  his, 
I  caoDot  suggest  the  cause  of  the  difference.  My  reason  fur  sub- 
jecting the  nitrous  gas  in  the  Srst  place  to  the  action  of  the  alkalies 
was  to  show  that  these  do  not  act  on  niiroos  gas  alone ;  and  I  had 
some  ground  for  this;  for  in  my  first  trials  I  had  obtained  a  much 
greater  reduction  of  the  nitrous  gas ;  bat  upon  examinatioD  1  found 
my  potash  contained  a  little  sulpbureted  hydrogen,  and  this  con- 
verted a  part  of  the  nitroos  gas  into  nitrous  oxide,  and  in  this  way 
reduced  is  volume.  This  was  proved  by  admitting  nitrons  gas  alone 
to  the  potash,  when  it  was  gradually  reduced  in  volume,  as  if 
oxygen 'had  been  present;  but  when  the  residue  was  examined,  it 
diminished  rapidly,  by  passing  a  few  times  through  water,  and  then 
left  a  residue  of  nitrous  gas. 

Class  IV. — Experiments  on  the  Analyses  tjf  Nitrous  Gas,  Nitrous 
Oxide,  and  Ammonia,  ly  exploding  tfi^  Mixtures  over  Mercury. 

Proust,  I  believe,  was  the  first  person  who  pointed  out  the  analysis 
of  ammonia,  by  exploding  it  with'  oxygen  in  Volte's  eudiometer. 
(Jour,  de  Phys.  1799.  vol.  xlix.)  A.  B.  Berthollet  used  the  process 
in  1808,  and  Dr.  Henry  in  1809.  On  these  modes  of  analysis  I 
have  already  animadverted  (Chemistry,  p.  434),  and  have  seen  no 
reason  since  for  changing  my  opinions.  Dr.  Henry  at  the  same 
time  discovered  that  the  analysis  of  ammonia  was  capable  of  being 
eRected  by  nitrous  oxide  and  nitrous  gas  severally  as  well  as  by 
oxygen.  This  was  scarcely  to  have  been  expected,  especially  by 
nitrous  gas,  which  is  not  decomposed  by  hydrogen  alone;  but  it 
should  seem  that  the  azote  of  the  ammonia,  repelling  that  of  the 
nitrous  gas,  contributes  to  the  separation  of  the  elements  as  much 
perhaps  as  the  attraction  of  the  oxygen  for  the  hydrogen.  What- 
ever may  be  the  true  explanation,  the  fact  is  a  curious  and  important 
one ;  namely,  that  two  compounds,  iu  each  of  which  azote  is  an 
element,  mutually  decompose  each  other,  the  oxygen  of  the  one 
uniting  to  the  hydrogen  of  the  other,  and  the  azote  of  both  being 
liberated.  It  may  enable  us  to  investigate  the  proportions  of  the 
constituents  in  both  compounds. 

If  chemists  were  agreed  respecting  the  composition  of  one  of  the 
two  compounds  in  such  mixtures  (namely,  nitrous  gas  and  ammonia), 
it  would  be  an  easier  task  to  ascertain  that  of  the  other ;  but  unfor- 
tunately the  proportions  in  both  are  yet  subject  to  dispute.  Gay- 
Lussac,  and  I  apprehend  some  others,  hold  that  100  measures  of 
ammoniacal  gas  are  coniiituted  of  50  azute  and  150  hydrogen; 
whereas,  according  to  my  experiments,  as  well  as  those  of  Davy  and 
Henry  (see  my  Chemisty,  p.  429,  430,  432),  100  ammonia  pro- 
duce only  186,  or  from  that  to  lUO,  of  mixed  gases  by  electricity  j 
of  which  I  find  28  or  29  per  cent,  azote,  and  ihe  rest  hydrogen. 

For  the  sake  of  those  who  may  not  be  much  conversiinl  in  this 
subject,  it  maybe  proper  further  to  stare  that,. sup]Hoing  (for'in- 
stance)  nitrous  gas  and  ammoniacal  gas  to  be  mixed  in  such  p:o- 
portioQs  as,  when  fired,  they  may  be  mutually  saturated,  by  which 
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we  mean  the  oxygen  of  the  one  may  saturate  the  hydrogen  of  the 
other,  and  the  azote  of  both  be  liberated,  theo,  according  to 
Gay-Lussac, 

20  ammonia  =   10  azote  +  30  bydrogeo, 
end  they  require 

30  nit.  gas     =15  azote  -(-   15  wiygen 
for  their  satiiratidn ;  but,  according  to  my  view, 

20  ammoniacal  gai  =  10|  azote  +  26  hydrogen, 
and  require  nearly 

23  nitrous  gaa  is   10^  azote  +   13  oxygen 

for  their  saturation; -all  the  numbers  being  understood  to  denote 
measures.  That  is,  if  a  given  volume  of  azote  be  onited  to  oxygen* 
so  as  to  form  nitrous  gas,  and  the  same  volume  of  azote  be  united 
to  hydrogen  to  fisrm  ammonia ;  then  the  osygen  of  the  one  will 
jost  equal  the  hydrc^en  of  the  other  to  form  water.  But  it  is  other-' 
wise  in  Gay-Lussac's  view;  for  he  insists  that  one-third  of  the 
hydrogen  will  remain  in  excess. 

In  mixtures  of  nitrous  oxide  and  ammonia  the  disproportion  be- 
tween us  is  still  greater ;  for,  according  to  Gay-Luisac, 

20  ammooiaca]  gas  =   10  azote  4-  30  hydrogen, 
and  they  require 

-  SO  nitrous  oxide     s:  SO  azote  +   15  oxygen 

for  saturation ;  but  my  view  is,'  that 

20  ammoniacal  gas  sc  10^  azote  +  2€  hydrogen, 
and  that  they  requite 

81  ±  nitrous  oxide  =  91     azote  +   13  oxygen 
fat  saturation ;  that  is,  the  azote  of  the  nitrous  oxide  is  double  that 
of  the  ammonia,  whereas  Gay-Lussac  says  it  is  triple. 

No  detail  of  experiments  on  the  mutual  decomposition  of  the 
nitrous  compounds  and  ammonia  has  been  published  that  I  know  of, 
besides  tliat  of  Dr.  Henry  sOon  after  the  discovery  ;  and  it  i|  pro- 
fiwedly  too  limited  for  a  complete  exposition  of  the  bets. 

Dr.  Henry  has  only  selected  one  experiment  on  the  decomposi- 
tion of  dttrous  oxide  and  ammonia,  the  result  of  which  be  ius  ex- 
plained according  to  the  lacts  previously  discovered  by  pavy  and 
himself,  as  the  above  two  thecvetic  views  were  not  then  published. 
Wc  shall  sow  see  whether  it  supports  either  of  them. 
41  measures  ammoniacal  gas. 
38  pure  nitrous  oxide. 

together  ^9 

73  when  6red ;  and  then  fisund  to  conuit  tii  IC 
bydiogca  +  67  izote. 
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Aaoordiog  to  tbe  theory  o(  volumes, 

41  tunmoniscal  gta  =:  ZOj-  azote  +  8t^  Lydrogeo 

and  S8  nttrou)  oxide     3=  38    azote  +   19    oxygeD. 
There  should  tben  be  found  B&^  uote  +  33^  bydn^n,  instead  of 
57  azote  and  16  lijdn^n. 

But,  according  to  my  view, 

41  ammoniacal  gas  =  21  azote  +  53  hydrogeo 
and  3S  nitrous  oxide       e  38  atote  +  23^  oxygen. 
There  should  then  be  found  S9  azote  +  6  hydrogen,  instead  of  57 
azote  and  16  hydrogen. 

Here  both  theories  appear  at  variance  with  experiment,  and  mine 
rather  more  of  the  two  ]  but  (he  accuracy  of  the  experiinent  cannot 
fairly  be  doubted.  We  must,  therefore,  see  whica  theory  can  be 
most  easily  beat  to  accommodate  it, 

ACcOT^ne  to  !Dr.  Henry,  when  the  nitrous  oxide  is  in  excess, 
there  U  evi^uce  of  nitrous  or  nitric  acid  being  formed ;  and  1  have 
reason  to  suppose,  further,  that  in  eveiy  explosion,  whatever  mav 
be  the  proponions,  less  or  more  of  the  acid  is  farmed ;  because  I 
always  find  a  small  diminution  of  the  residuary  gaa  aa  passing  it 
through  water.  This  being  admitted,  we  are  to  see  how  the  lup^ 
position  will  influence  the  preceding  calculations.  It  will  evidently 
decrease  the  residuary  azote,  and  mcrease  the  hydrogen.  Let  ui 
suppose  that  two  ttieasures  azote  unite  to  five  oxygen,  fomiug  the 
coloured  or  mixed  acid ;  then  will  the  residuary  gas  on  my  hypo- 
thesis be  found  to  be  57  aaote  +  16  hydrogen,  exactly  agreeing 
with  the  experiment ;  but  the  residuaiy  gas,  according  to  Gay- 
Lussac,  would  be  56^  azote  +  3S^  hydrpgen,  differing  from  the 
experiment  by  ]  y^  measures  of  hydrogen.  The  error  increases  as 
the  quantity  of  acid  increases;  and  I  cannot  conceive  any  pro- 
bable cause  10  be  Assigned  for  the  difterences  observed  apon  this 


hj^h< 

Two 


>  experinenfs  oa  the  mixture  of  attrouB  gai  Mid  unmonia 
araridated  by  Dr.  Henrjr  in  the  |i^>er  abofc  M&ned  to ; — 
1,  Ammonal,.,.  48  masaKi. 
Nithmsgas  ..  S3 

101  firetl.  Ieft34aarte  4-  9hyar«g«ii, 
S.  AmuoQia....  60  UeHsuics. 
Nftroia  giia  ..  S6 

m  ftr&d,  left  ^%Mtt  -4-  SO}  hydrogen  eoA 
10  ammonia. 
Before  adverting  to  these  e^^iaentB,  I  taof  etaerve  that  the 
quantity  of  ammonia  present  in  any  experiment,  even  if  measured 
in  the  detonating  tube,  is  very  uncertain.  Such  is  the  «fi^ -of  the 
aBsattest  uoperceived  MalsiaM  in  the  tube  or  wercuiy,  that  I  have 
laioym  30  meuura  of  WBilv^  lecoa^piBWd  irben  t^ere  were  (m)j 
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20  present  apparently.  The  re^l  qp^tity  of  tunmonia  may  be 
«quBl  to  or  ^eater  than  the  apparent,  but  cauadt  bp  less.  The 
quaatity  decomposed  must,  iherfftore,  ofieo  be  inferred  from  ihfl 
resHlts^;  and  tb^  ajwte  is  ibp  Iwst  guifle,  because  it  is  tjifll  ailiple 
about  wbicb  the  two  theorijes  dilTer  V^sl,  my  rieiy  ceqitiiiing  mprd 
azpte  ID  the  ammonia,  apd  1»^  ia  tl)t:  oitroi^  gas,  sucu  an  u^aliji 
to  pp)4'*P6  nearly  a  compeoaslipn. 

Assuming,  then,  in  the  ^st  ezppnme[)t,  tfa^t  54  measuies  of 
ammooi^  were  decomposed,  instead'of  4^  the  e^lanation  op  the 
tffo  hypotheses  vili  run  thus : — 

Valama  lbe«ry  54  aoMiwiaiacal  gas  :a:  27  azote  4-  81  hydrogea' 
53  nitiouf)  ga»  ^  3£f         +  26^  oxygeq. 

lliefe  shmM  then  be  found  S^  azote  4-  29  hyihogen,  instead  of 
9-hydrQgeil>,  as  observed ;  and  the  azote  accoant  is  still  ratiiep  too 
little,  notwithstanding  the  assumption. 

Atomic  theory  54  ammoniacal  gas  =  2%\  azot<e  +  69  bydntgea, 
5.1  nitrous  gas  =24  +30  oxygen, 

ai^  thrre  will  be  found  ^2^  awite  +  9  bydrflgep. 

Tbi«  agwes  with  the  obser.vati|On  in  regard  to  hydrogieo,  but  ifl 
lathec  belo>v  id  azote ;  if  we  may  suppose  poe  azote  in  the  ammor 
Qia^l  ^  (a  very  probable  supposition),  it  will  then  biiiig  the  azotft 
up  to  wiibin  ^  iqeasure  of  the  observed  quaatuy,  oad  fviU  not  be 
(fetrimeptal  to  the  other  theory. 

In  the  second  e^perimeinl:,  ast^n^ing  58  aauoQniacat  gap  dfKDm- 
posed,  instead  of  4Pj  we  h^jS 

Voliwu  theory  S&  ammeQiacat  gas  ?=  29  azote  +  87  hydrogen 
3S  nitrous  gas  =18  +18  oxygen, 

and  there  will  be  found  47  azote  +  51  hydrogen.  Here  the  azote 
being  \\  too  little,  we  cannot  have  assumed  too  much  ammonia  ibr 
^ua  theory,  and  yet  the  hydrogen  is  20^  measures  in  excess. 

AtDBuc  theory  58  amnMoiacal  gas  c:  SO.},  azote  +  74  hysdneuf 
2A  nilntus  gaa         =«  LH  -i-  ^^  o^^n* 

and  there  will  be  fiwnd  4/  azote  +  33  hydrogen,  instead  of  484- 
azote  and  30.^  hydrogen.  If  we  may  suppose  14.  azote  ip  the  am- 
mopiBcal  gas,  both  the  hypotheses  will  accord  with  observation  in 
the  azote,  out  the  former  will  have  an  excess  of  20J  la  the  hydro- 
gen, and  the  Utter  an  excess  of  2\  measures. 

Hence,  we  may  see  how  far  Dr.  Henry's  experiments  support  the 
two  systems  as  far  as  regards  the  compounds,  pit^us  oxide,  nitrous 
gas,  and  ammonia.  I  Shall  now  advert  to  my  own  experipients  on 
nie  same  sutgects.      '    . 

Nitrous  Omdt  and  Ammpaia,  flf  c. 

1  have  lately  made  about  SO  expe[fmei#  on  the  deflagrstioo  ^ 

fia;BUHua,^hyfli(^ep,  q^^Ket^  fifd^en,  and  csrbt^eted  bydi^ 

6  ■  ^  ' 
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gcDj  sererallf  with  nitroui  oxide  over  nercury.  My  nitrous  oxide 
was  usually  procured  from  nitrous  gas  by  sulphuiet  of  potash  or  of 
lime. 

Nitrous  gas  of  a  known  degree  of  jnirity  was  put  ioto  a  graduated 
two-ounce  bottle  over  water,  so  as  to  611  It.  Tliii  was  transferred  to 
the  mercurial  trough,  where  shoot  10  gr,  of  dry  sulphuret  of  pot- 
ash were  admitted  to  the  gas ;  an  absorption  of  oxygen  and  diminu- 
tion uf  gas  soon  commenced ;  in  a  little  time  20  or  30  gr.  of  water 
were  admitted,  so  as  to  dissolve  the  sulphuret,  and  then  by  mode- 
rate agitatioa  the  process  was  finished  in  10  or  15  minutes,  as  was 
shown  by  the  cessation  of  absorption.  Sometimes  100  gr.  of  liquid 
sulphuret  of  lime  was  substituted  for  that  of  potash.  The  gas  waa 
then  iraD^fcTred,  and  dried  by  blotting  paper,  and  found  to  contain 
DO  uitruus  gas,  but  only  nitrous  oxide,  and  the  residue  of  azote  in 
the  nitrous  gaa.  In  one  or  two  instances  the  azoic  seemed  rather, 
increased ;  bat  whether  from  a  decomposition  of  the  nitrous  oxide, 
or  from  a  little  atmospheric  air  acquired  in  the  manipulation,  I 
could  not  ascertain.  1  was  careful  to  mark  the  diminution  of  the 
nitrous  gas  when  convertiid  into  nitrous  oxide  this  way.  It  waa 
always  more  than  half  of  the  original  volume  of  nittous  gas,  allow- 
ing for  ibe  azote.  The  average  reduction  of  the  pure  nitrous  gas' 
was  from  1 UO  to  45,  the  same  as  Davy  determined  long  ago.  l^is 
fti't  opposes  Gay^Lussac's  theory  of  volumes,  as  the  reducticHi  ac- 
cording to  it  should  be  50  per  cent.;  hut  it  accords  with  the  high 
specitic  gravity  of  nitrous  oxide  ( I  -6 1 )  as  determined  by  Davy,  and 
with  its  coafctitutioD  such  as  I  have  above  maintained. 

hUrous  Oxide  and  Hydrogen.— Davy,  in  bis  Researches,  hn 
given  us  some  good  experimeois  on  this  head.  He  found  that 
niirous  oxide  explodes  with  hydrogen  when  mixed  in  a  great  variety, 
of  proportions.  When  the  hydrogen  exceeds,  little  or  no  nitrous 
acid  is  formed ;  but  if  the  nitrous  oxide  exceeds,  then  not  only 
water,  but  nitrous  acid,  and  much  free  oxygen,  are  found  after  the 
expk»ioo.  I  have  made  more  than  12  expenments  on  this  mbiture, 
and  find  that  when  the  hydrogen  a  little  exceeds  the  oxide  in  volume 
the  consumption  of  hydrogen  is  very  nearly  equal  in  volume  to  the 
nitrous  oxide  j  but  there  is  always  found  a  trace  of  nitrous  acid, 
nranifested  by  a  loss  of  one  or  two  measures  on  transferring  the  re- 
siduum over  water.  If  the  hydrogen  is  considerably  in  excess,  then 
more  hydnigen  is  generally  spent  than  is  equal  to  the  volume  of 
nitrous  oxide.  If  the  nitrous  oxide  is  in  great  excess,  all  the 
iiydrogen  disappears,  oxygen  sometimes  to  the  amount  of  10  or  12 
per  cent.  a.  found  in  the  residuum,  and  nitrous  or  nitric  acid  is 
manifest  by  a  variety  of  means,  and  consequently  a  considerable  loss 
of  azote. 

AV/roKJ  Oxide  and  Sulpkureted  Hydrogen. — I  find  that  20  sul- 
phureted  hydroy:en  recently  made  from  muriatic  acid  and  sulphuret 
of  antimony  require  nearly  30  oxygen  for  their  combustion;  tbat 
is,  10  for  the  hydrogen  and  20  for  the  sulphur.    It  would  seem 
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from  the  faltowing  experimeot  that  20  Bulpbureted  hydrogea  re- 
quired oearly  48  Ditrous  oxide. 

19  +  sulphureted  hydrogen  =:  18  +  pure. 

56  nitrous  oxide  =  46  real  +  1  osygen  +  11  azote. 

"77 

66  fired. 
54  washed.    No  oxygen  nor  hydr<^n. 

Here  we  find  54  azote,  instead  of  57  or  58.  This  definenn 
moit  probably  wai  occasioned  by  a  residuum  of  nitrous  oxide  wbira 
the  water  abstracted.  According  to  Gay-Lussac's  theory,  20sut- 
phureted  hydrogen  would  require  60  nitrous  oxide. 

Nitrcau  Oxide  and  Carbureted  Hydrogen. — I  made  two  esperi- 
menb  on  thb  mixtnre.  £leven  parts  pure  carbureted  hydrogen 
were  exploded  with  39  pure  nitrous  oxide;  in  all  30 ;  when  fired, 
50  residue  washed  in  lime-water  left  41,  (^  which  one  or  tn'owere 
hydri^n.  Ten  pure  carbureted  hydrogen  fired  with  45  nitron* 
oxide  gave  5'J;  washed  in  lime-water,  left  43,  of  which  1  j- were 
oxygen.  In  this  last  experiment  theie  was  evidently  an  excess  of 
nitrous  oxide,  besides  the  redundant  oxygen ;  but  these  experiment! 
are  too  few  to  decide  a  theoretic  question. 

Nitrous  Oxide  and  Ammonia, — Mixtures  of  nitrous  oxide  anil 
ammonia  will  explode  if  the  ammonia  does  not  exceed  the  oxide. 
The  resuhs  are  azote,  water,  hydrogen,  and  a  little  trace  of  nitroua 
and,  if  the  ammonia  be  in  excess;  but  if  the  other  gas  be  in 
excess,  then  we  obtain  azote,  water,  oxygen,  and  considerable 
nitrous  acid.  The  three  following  experiments  exhibit  the  chief 
varieties  :— 

I.    £0  nitrons  oxide  of  84  per  cent.  =  42  real  +  8  azote 
made  86  by  ammonia  of  99  percent,  pure;  tube  rather  moist; 
stood  15  minutes  to  be  well  mixed. 
78  fired. 
754^  washed,  3  hydrogen,  721  azote. 

Here  if  we  suppose  50  nitrous  oxide  to  produce  50,  or  nearly  SO 
azote  (a  point  upon  which  we  are  agreed],  there  will  remain  2^ 
azote  to  be  accounted  for  from  the  decomposition  of  ammonia  == 
49  anmonia  by  Gay-Lussac  =  67^  hydrogen ;  from  which  takiiig 
three,  there  remain  64^  to  be  converted  into  water  by  the  oxygen 
of  the. nitrous  oxide, =  2\ ;  but  this  would  leave  22^  hydrogen  un- 
supplied,  and  hence  sufficiently  shows  the  inadequacy  of  the  hypo- 
thesis. On  my  view  22^  azote, come  from  44  ammonia,  and  these 
give  57  hydrogen,  from  which  taking  three,  there  remain  54  to  be 
supplied  with  oxygen.  Now  43  nitrous  oxide  at  (he  rate  of  62  per 
cent,  oxygen  yield  2i  oxygen,  being  only  one  less  than  the  experi- 
ment requires 
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S.  «9  ^  DltrDu§  oxide  «;  S3  raal  -f  2  MjFgca  +  14J.  azote. 
45  Binmonia  9il  per  cent, 

114 

96  flred. 

94  washed.  No  hydrogen  nor  oxygen. 
Here  the  nitrous  oxi<fe  must  have  introduced  67f  azote.  Hence 
about  26  azote  must  have  oopie  from  the  ammoQUi  which,  there- 
fore, would  not  be  less  than  $1  =  66  hydrogen  =  33  oxygen.  It 
should  have  been  34  by  the  atomic  theory.  Probably  a  minute 
portion  of  nitric  acid  w^s  the  cause  of  the  error.  But  if  we  adopt 
the  volume  theory,  there  would  have  beeq  a  redundanpy  of  19 
hydrogen. 

S.  25  amnooiacal  ^,  99  per  cent, 

S3  nitrous  oiid^  94  w^  Mi  re«J  +  8^  aiatte. 

76  whfn  vixed, 

7H  fired. 

70  washed,  4^  or  5  oxy^n,  65  azote. 
Here  supposing  25  to  have  been  the  real  ai^monia,  they  WQu^d 
foodueef  according  to  my  views,  IS  azote  and  92  hydrogeo  ss  16 
osygea,  to  which,  adding  5>  we  have  21 ;  but  the  uitiovt  qxi^ 
wouM  give  27  oxygen ;  luoce  a  fedundaooe  of  m.  qxygpn ;  i|)e 
asote  ibould  have  been  66  or  67>  inHead  oI65i  but  I  predifi^  that 
tir»  axotc  and  riz  oxygso  united  to  bma  nitric  or  nitrons  acid* 
According  to  the  eth»  view,  in  25  ammiKua  thepe  would  he  '.i^i 
bydrogen  =  19  oxygen,  and  there  would  be  only  three  oxygen  iak. 
in  the  residue  instead  of  five,  not  allowing  any  for  nitrous  acid, 
thovgh  there  nre  marks  of  It  in  every  instance,  st  least  when  oxygen 
ii  in  the  residue. 

Of  eight  experiments  on  nitrous  oxide  and  ammonia,  four,  on 
the  accural^  of  which  I  could  most  rely,  accorded  with  the  atomic 
system,  and  were  inimical  to  the  others:  the  other  four  were  of  b 
vore  wnbi^oH)  nature,  and  miglu  be  expUined  upon  eidier  pria- 
dple.  jOao  chief  «»aise  of  their  rasults  aiffeiiog  mtm  the  general 
teaor  was,  I  bdieve,  iothe  cxplosioQs  being  miidfibefoix  the  oiix- 
tuici  had  ttatd  the  due  time  to  hecone  uaiforn.  In  a  long  sm^lt 
tube  the  vixture  should  stand  at  least  five  inwuLes  previously  to  the 
nploiioii. 

mtrota  Gat  tmd  Ammnia.^  w4e  tf|wuds  of  20  experimients 
«B  mixture)  of  lutrouf  gw  aad  «wiiWBUieal  gu  iq  vn^pus  propor- 
tions, from  10  nitrows  to  S'S  ommooia,  to  10  ni&«us  with  14  ajn- 
tnonia,  which  are  v«y  nearly  the  limUi  to  the  exftloaioo  of  tfiia 
)(ind  of  mixture.  Hie  renrits  are  by  no  tp^DS  so  decisive  with 
regard  to  the  two  theories  as  those  with  nitrous  oxide ;  because  apji 
l^t  that  could  fairly  irisQ  from  either  theory  may  vei;  readily  be 
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adapted  to  the  other,  without  any  aisnmptioa  that  can  be  ibown  as 
improbable,  in  two  casei  out  of  thiee,  Mmely,  when  the  residue 
contains  oxygen,  and  wheu  it  contains  neither  oxygen  doe  hydrogen. 
Foi  iustaDcej 

Suppose  30  ammoniacel  gas^  meautred  ia  the  explodiog  tube. 
SO  nitroujgaa. 

50  meaatsca  apparently  is  ti«  tube. 
iS  azote  kf^  after  firing  end.  waifaiBg. 

The  vohimists  would  explain  i(  thus : — 

20  ammoniacal  gas  :=  10  azote  -f  SO  hydrogen. 
30  Ditrous^  =15  azote  +   15  oxygen. 

Therefore  25  azote  produced. 
But  an  atoonUt  ntii^t  with  equal  j4auubility  reconcile  the  Cuts  to 
his  system.    Thus 

20 am. gai (23 real)  s*  Iflamte  +  30  kyd.  (albwoig  ISOpneeat^ 
SOnitrous  gas  =  13f         +  lG|tixygen. 

2H 
Subtract      j-  azote  +  I4.  oxygen  =  oitric  acid. 

Therefore  25  azote  produced. 

The  30  hydrogen  take  ISozygen,  and  the  ■)■  azote  takes  If  OKygso; 
•o  that  there  ought  to  be  just  25  pore  azote  left  when  the  acid  it 
engaged  by  water  or  mercuir. 

After  these  observations  it  may  suffice  to  give  the  particulars  of 
three  experiments,  exhibiting  nearly  the  extreme  cases  and  the 
mean:— 

1.  41  nitrous  gas,  94  per  cent  =:  38f  real  +  2^'  azote. 
63  ammonia  containing  3|  air  =  f  oxy,  -f  2'8  siote. 


75  washed,  26  hydrogenj  49  azote. 

Here  7  oxygen  would  take  l\  nitrous  to  form  nitrous  acid  before 
the  explosion,  and  we  must  count  on  37  nitrous  only.  The  expla- 
nation 1  shoidd  gira  would  be  this:— 

37  nit.  gas  =  17  izote  +  20  oxygen. 

52  am.  gas  s  27  aaote  +  M  hyd.  =  40  (for  oxy.)  ^  9C  rendtte* 

44  azote  +    5  extra  =  49  residue. 

This  result  does  not  lepm  to  admit  of  an/  optanatkm  oa  di; 
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2.  72  nitroni  j^,  92^  per  cent.  =  66^  ksI  +  54-  azote, 
Bi  affltmHaia^   99.  per  ceot.  =  52j-         +    ^  azote. 

125 

67-5  fired. 

6S     washed,  1  or  2  liydrogeo,  found  by  adding  a  little 

bydrogen,  and  exploding  with  oxygen. 

Here  we  have  2  faydn^en  and  6  azote  to  lubtract,  and  there  will 

leniain  5i  azote  generated  from  the  nitrous  gm  and  the  amnaonia. 

Eitimating  the  efective  nitrous  gai  at  66,  the  following  explanation 

many  be  given : — 

66  nit.  gas  =  SO  azote  +  36  oxygen. 
SI  am.  gas  =  26^  +  6G  byd.  (=  64  [31 52  ogr.]  +  2). 

li'      .     +    4  oxygen  =  nitrons  acid. 
He  other  hypothesis  would  also  aSbrd  an  easy  solution ;  but  we 
aott  admit  that  no  nitrous  acid  is  formed,  and  that  part  of  the 
ammooia  escapes  combustion.     Thus 

66  nitrous  gas  =  33  azote  +  33  oxygen. 
45  am.  gas       =  22^         ■+  &!\  hydrcigeB. 

5b\  azote,'  and  I4.  surplus  hydrogen.. 

3.   7s  nitrons  gas,  92  per  cent.  =  72  real  +  &  azote. 
28  ammoniacal  gas,  99  per  cent. 

Toe 

60^  fired,  muddy. 
60^  wa^ed,  8^  oxygen. 
Here  we  li(id  46  azote  generated  from  the  nitrous  gas  and  am- 
monia, which  may  be  explained  thus : — 

72  nitrous  gas  =  33  azote  +  39  oxygen. 
SI  aDimo,gas  ae   16^  4-  40  hydrogen, 

34-  azote  +  10  oxygen  =  nitnc  acid. 


An  explanation  on  the  other  system  mi^t  be  as  unda : — 
72  nit.  gas  =  26  azote  +  36  oxygen  (=  19^  +  8  +  8|). 
26  am.gas  s=  13  +39  hydrogen {19i^oxygen). 

49 
3  -f    8  oxygen  a  oitiic  acid. 

46  azote, 
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It  is  clear,  therefore,  tfaat  experiments  with  mixtures  of  nitioiu 
8**  ia&  ammoois  should  be  made  with  an  excess  of  ■mmoiua)  if 
Uw;  are  iatended  to  decide  betweeo  the  two  theories. 


A  Gawral  Fimmda  for  the  Anatvmof  Mmeral  Waters. 
B;  idba  Murray,  M.D.  FCR.S.E.* 

Thb  analykis  of  mineral  waters  has  always  been  considered  as  a 
difficult  operation.  Numerous  methods  are  employed  to  discover 
their  ingredients,  and  estimate  their  quantities,  many  of  which  are 
liable  to  errors.  This  diversity  of  method  itself  is  a  source  of  dis- 
cordaot  results;  and  to  those  not  familiar  with  such  researches,  it 
presents  the  difficulty  often  of  determining  what  process  is  best 
adapted  to  discover  a  particular  composition.  Hence  the  advantage 
of  a  generel  formula,  if  this  could  be  given,  applicable  to  the  ana- 
lysis of  all  waters.  The  views  which  have  been  stated  in  the  papers 
connected  with  this  subject,  which  I  have  had  the  honour  of  4ub- 
tnitting  to  the  Society,  have  su^ested  a  method  which  appears  to 
nte  to  admit  of  very  general  application,  and  to  be  simple,  not  diffi- 
cult of  execution,  nor  liable  to  any  sources  of  error  but  what  may 
be  easily  obviated.  The  principles  on  which  this  method  is  founded, 
and  the  details  of  the  process  itself,  form  the  subject  of  the  foltow- 
ingobseivations. 

Two  methods  of  analysis  have  beea  employed  for  discovering  the 
composition  of  mineral  waters — what  may  be  called  the  direct 
■method,  in  which,  by  evaporation,  aided  by  the  subsequent  appli- 
cation of  solvents,  or  sometimes  by  precipitants,  certaia  compound 
salts  are  obtained ;  and  what  may  be  called  the  iadirect  metkod,  in 
which,  by  the  use  of  re-^ents,  the  principles  of  these  salts,  that 
is,  the  acids  and  bases  of  which  they  are  formed,  are  discovered,  and 
tlieir  quantities  estimated,  whence  the  particular  salts,  and  their 
ptDporiioos,  may  be  inferred. 

Chemists  hsve  always  considered  the  former  of  these  methods  aa 
affording  the  moat  certain  and  essential  information :  they  have  not 
neglected  the  Utter ;  but  they  have  usually  employed  it  as  subordi- 
nate to  the  other.  The  sahs  procurfd  by  evaporation  have  been 
uniformly  considered  as  the  real  in^^redients,  and  nothing  more  was 
rei^uired,  therefore,  it  was  imagined,  for  the  accuracy  of  the  ana- 
lysis, than  the  obtaining  them  pure,  and  estimating  their  quantities 
with  precision.  On  the  contrary,  in  obtaining  the  elements  merely, 
no  information,  it  was  believed,  was  gained  witli  regard  to  the  real 
composition;  for  it  still  remained  to  be  determined  in  what  mode 
they  were  combined ;  and  this,  it  was  stipposed,  could  be  infentd 
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oa)y  from  the  compounds  actually  obiaiocd.  Ilia  method,  there- 
foK,  when  enpk^ed  with  a  view  to  eniroate  quMitities,  has  been 
bad  recourse  to  oBly  lo  obviate  particular  (tit&eultiei  attending  fbe 
executioD  of  the  other,  or  to  give  greater  accuracy  to  the  propor- 
ticHis,  or,  at  ferthest,  when  the  composition  is  very  simple,  consist- 
ing chiefly  of  one  genus  of  salts. 

Another  circumstance  coolributed  to  lead  to  a  preference  of  the 
direct  mode  of  analysis — the  uncertainty  attending  the  determioa- 
tioD  of  the  proportions  of  the  elements  of  compound  salts.  This 
uncertainty  was  such,  that,  even  from  the  most  exact  determination 
of  the  absolute  quantities  of  the  acids  and  bases  existing  in  a  mineral 
vnttr,  it  would  have  been  difficult,  m  ne«rly  impracticable,  to 
assign  the  precise  oompoeitiou  and  tlie  real  praporiloas  of  the  com-. 
jMniod  salts)  and  hencethenecesdtyofeinplogriijg  the  direct  method 
of  obtaisiDg  them. 

The  present  state  of  the  science  leads  to  other  views. 

If  the  ouiclusion  weie  just,  that  the  aalts  obtained  by  evapom- 
tion,  or  any  analogous  process  from  a  nuoeral  ^ter,  aiv  its  real 
iB^^edienlSf  no  doubt  could  remain  of  the  superiivity  of  the  direct 
toethod  of  analysis,  and  even  of  the  absolute  necessity  of  empk^- 
in^  it.  But  no  illustrations,  I  believe,  are  requured  to  prove  tut 
tfais  condusiOD  is  not  necessarily  true.  The  coDcentmtiaa  by  the 
evaporation  must  in  many  cases  change  the  state  of  oombiBatiotl. 
UM  the  sails  obtained  are  hence  frequently  products  of  theopera- 
tioD,  not  oiigiDel  ingredients.  Wheth^  thf^  are  so  or  not,  and 
whet  the  real  composition  is,  areto  be  determined  on  other  groaods 
than  on  their  being  actually  obtained ;  and  no  more  information  is 
l^taed,  tbereSore,  -with  r^rd  to  that  coc^Misition,  by  their  being 
proeuivd,  than  by  their  elements  being  discovered ;  for  when  Utese 
•K  kiwwa,  and  ^ir  quantities  are  determined,  we  can,  according 
to  the  principle  from  which  the  actual  modes  of  oombinalion  are 
■iDfenea,  whatever  this  may  be,  as^gn  with  equal  iaciliiy  the  quan- 
tities of  the  binary  coitipoitods  they  form. 

TbeaeoFBcy  with  which  tbepraportioBsof  the  eonstituent  |mn- 
«^)esof  the  greater  number  of  the  coiqMUBd  salts  are  now  deter- 
mined enables  us  also  to  do  this  with  as  much  preciuon  as  by  ob- 
taining the  compounds  tbemsetves ;  and  if  any  error  ^ould  eust  in 
the  estimaiaou  of  these  proportioDs,  the  piosecntion  of  these  re- 
aearefaes  conld  not  &il  soon  to  discover  it. 

The  mode  of  determining  the  compositioo  of  a  mineral  water, 
by  discovering  the  acids  and  bates  which  it  contains,  admits,  in 
general,  of  greater  fiwility  of  execution,  and  more  accuracy,  than 
Uie  mode  of  determining  it  by  obtaining  insulated  the  compound 
•ftita.  Nothing  is  more  difficult  then  to  effect  the  entire  separation 
of  sahs  by  crystallization,  aided  even  by  the  usual  methods  of  the 
action  of  alcohol,  either  as  a  solvent  or  a  precipitant,  or  by  the 
action  o{  watei-  as  a  solvent  at  difTereot  tempecatures ;  in  vai^ 
cases  it  cannot  be  completely  attained,  and  the  analysis  must  be 
d^cient  in  accuracy.    No  such  diAcolty  is  attadicd  to  the  other 
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ftietbod.  'Hi  '{itftai:Epl(«  bein^  disconred,  and  their  qauititia 
feitiimted  in  general  from  tfieh*  precipitation  ro  Insoluble  componndi, 
their  «Dti)re  separation  is  msil^  effected.  Nothing  is  easier,  for 
'flLSinple,  that!  to  estimate  the  total  qnamlty  of  sulphuric  add  by 
pt^cipitation  hy  harytes,  or  of  lime  by  precipitation  by  oxalic  acid. 
And  this  method  has  one  peculiar  advantage  with  regard  to  accuracy, 
that  if  any  error  is  comtnitted  in  the  estimation  of  any  of  ihe  prin- 
ciples, it  is  discovered  iti  the  subsequent  step  of  infernng  the  famary 
combinatioiis,  since,  if  all  the  tlements  do  not  bear  that  due  pro- 
iwnion  to  eiich  othet  which  is  necsssary  to  produce  the  ttate  of 
neiitl-anzaiion,  the  excess  or  deficiency  becomes  apparent^  and  of 
coume  the  error  is  detected.  The  itadirect  method,  ihen,  has  every 
adtaniage  tiver  the  other,  both  in  accuracy  and  facility  of  execution. 

Abothetr  advantage  is  derived  fVom  these  views,  if  they  are  just, 
that  of  precluding  the  dtscossion  of  questions  which  otherwise  ftH 
to  be  considered,  and  which  must  often  be  of  difficult  determhm- 
tlon,  if  they  are  even  capable  of  being  determined.  From  the 
state  Of  combination  hetng  liable  to  be  influenced  by  evaporation, 
6r  atty  other  analytic  operation  by  which  the  salts  existing  in  a 
mineral  water  ^re  attempted  to  be  procured,  discordant  results  frin 
bften  be  obtained,  aecOrditig  to  Ae  methods  employed;  tfaepronor- 
tiotis  at  least  will  be  'diffi^'ent,  and  sometimes  ev«n  products  will  be 
ifciund  by  one  metfiod  which  are  not  by  another.  In  a  wster  which 
is  of  complicated  composition,  this  will  more  pecnlial^  be  the 
cflse.  The  Cheltenham  waters,  for  example,  have,  in  difiereot 
analyses,'affbrt}ed results conSidoablydiSeTcnt;  and,  onYbesoppo* 
iltion  of  the  Salts  proc^ured  being  tiie  real  ingrediMts,  this  tHvenhy 
tnuat  be  ascribed  to  inaccuracy,  aad  Vn^e  room  for  discussion  trim 
regard  to  this  is  introduced.  In  like  manner,  it  has  often  been  ft 
sdUett  of  controversy  whether  sen- water  contains  lulj^te  of  soda 
Wftn  salphate  of  mitgnesia.  All  ^uch  discnarions,  however,  ate 
'Vuperftions.  Tkt  salts  pracnred  are  not  necesaarity  the  reel  iogre- 
dli^nts,  but  In  part,  at  least,  are  prodticts  Of  th«  operttion,  liaUe, 
■Chtlrefare,  to  be  obtained  or  not,  or  to  be  obtBaned  in  tlitterent  pro- 
'portttfns,  accdrding  to  the  method /employed.  And-all  that  Oan  be 
aone  tvith  precision  Is  to  estimate  the  elements,  and  then  to  exfaiWt 
their  Ijhiafry  combmations  aCcoJiJlng  to  ^diatever  may  be  the  unit 
JirdhaMe  view  of  the  real  composiiion. 

The  process  I  have  to  state,  CotribimElble  to  these  vietrs,  isesKn- 
tially  the  sime  as  ttiat  which  I  employed  in  the  analysis  of  sea'^wffter 
hiapreceflii^inemoir;  and  it  was  the  consideration  of  the -advan- 
"lages  hdonging  to  it  that  has  led  me  to  propose  it,  with  the  necei- 
Miy  modlflcations,  as  one  of  general  application. 

Mineral  waters  have  been  arranged  utider  the  four  classes  of  car- 
'bonated,  sulphareous,  'chalybeate,  andsalhie.  But  all  df  tbeaaare 
either  saline,  or  may  be  reduced  under  this  division.  From  Waters 
of  the  first  cla:ss,  the  caibonlc  acid  which  -is  in  excess  is  expelled  by 
'hax,  and  "its  quaiithy  is  estimated,    Snlpfanreied  byitogen  is  -in 
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Eke  maniter  expelled  at  decomposed ;  and  iroa  may  be  detected  by 
its  particular  testa,  aad  removed  by  appropriate  methods.  la  all 
these  caies  the  water  mnaios,  with  any  saline  impr^natioa  which 
it  bas^  and  of  course  is  essentially  (he  same  in  the  subsequent  steps 
of  it»  analyus  as  a  water  purely  salhie ;  the  precaution  only  being 
observed  of  these  jninciples  being  removed,  and  of  no  new  ingre- 
dient being  introduced  by  the  methods  employed. 

The  salts  usually  contained  in  mineral  waters  are  carbonates,  sul- 
phates, and  muriates,  of  lime,  of  magnesia,  and  of  soda.  lo 
proceeding  to  the  analysis,  a  gcnenl  knowledfe  is  of  course  fiist  to 
be  gained  of  the  probable  compoution  by  the  application  of  the 
usual  tests;  the  presence  of  sulphuric  and  carbonic  acids  being  de- 
tected by  nitrate  of  barytes,  of  muriatic  acid  by  nitrate  of  silver,  of 
lime  by  oxalic  acid,  of  magnesia  by  lime-water  or  ammonia,  and  of 
any  alkaline  neutral  salt  by  evaporation.  It  will  also  be  of  advantage 
to  obtain  the  products  of  evaporation,  and  ascertain  their  quantities, 
without  any  minute  attention  to  precision,  the  object  being  merely^ 
by  these  previous  steps,  to  fecilitate  the  nme  accurate  analy»s. 

Supposing  this  to  be  done,  and  supposing  the  composiiion  of  the 
water  to  be  of  the  most  ctxnplicated  kind,  that  is,  that  by  the  indi- 
cations from  tests,  or  by  evaporation,  it  has  afforded  carbonates, 
sulphates,  and  muriates  of  lime,  magnesia,  and  soda,  the  following 
is  the  general  process  to  be  followed  to  ascertain  the  ingredients,  ana 
their  wopOTtions. 

Reduce  the  water  by  evaporation,  as  far  as  can  be  done  without 
occasioning  any  sensible  precipitation  or  ciystallization ;  this,  by 
the  concentmtion,  rendering  the  operadon  of  the  re-egenls  to  be 
employed  more  certain  and  complete.  It  ako  removes  any  free 
carbonic  acid. 

Add  to  the  water  thus  concentrated  a  saturated  solution  of  mu- 
riate of  barytes,  as  long  as  any  precipitation  is  produced,  taklnjg 
care  to  avoid  adding  an  excess.  By  a  previous  experiment,  let  it 
be  ascertained  whether  this  precipitate  effervesces  or  not  witfit 
diluted  muriatic  acid,  and  whether  it  b  entirely  dissolved.  If  it  is* 
the  precipitate  is  of  course  carbonate  of  barytes,  the  weight  of 
which,  when  it  is  dried,  gives  the  quantity  of  carbonic  acid ;  100 
grains  containing  22  of  acid.  If  it  do  not  effervesce,  it  is  sulphate 
of  barytes,  the  weight  of  which,  in  like  manner,  gives  the  quantity 
of  sulphuric  acid ;  100  grains,  dried  at  a  low  red  beat,  containiDg 
34  of  acid.  If  it  effervesce,  and  is  partially  dissolved,  it  consists 
both  of  carbonate  and  sulphate.  To  ascertain  the  proportions  of 
these,  let  the  precipitate  be  dried  at  a  heat  a  little  inferior  to  red- 
ness, and  weighed  ;  then  submit  it  to  the  action  of  dilute  muriatic 
acid ;  after  this  wash  it  with  water,  and  dry  it  by  a  similar  heat,  its 
.we^jht  will  give.the  quantity  of  sulphate,  and  the  loss  of  weight 
that  of  carbonate  of  barytes. 

By  this  operation  the  carbonic .  and  sulphuric  acids  are  entirely 
removed,  and  the  whole  salts  in  the  water  are  converted  into  mu- 
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riates.  It  remaiDS,  therefore,  first  to  discover  and  'estimate  the 
qunntiiies  of  the  hasea  present,  and  then,  to  complete  the  analysis, 
tofiod  the  quantity  of  muriatic  acid  originally  contained. 

Add  (o  the  clear  liquor  a  saturated  solutiort  of  oxalate  of  ammonia 
as  long  33  any  turbid  appearafice  is  produced.  The  lime  will  be 
thrown  down  in  the  state  of  oxalate.  The  precipitate  being  washed, 
may  be  dried  ;  but  as  it  cannot  be  exposed  to  a  red  heat  without 
decomposition,  il  can  scarcely  be  brought  to  any  uniform  state  of 
dryness  with  suffieient  accuracy  to  admit  of  the  quantity  of  lime 
being  estimated  from  its  weight.  It  is,  therefore,  to  be  calcined 
with  a  low  red  heat,  by  which  it  b  converted  into  carbonate  of  lime, 
100  grains  of  which  are  equivalent  to  56  of  lime.  '  But  as  a  portion 
of  carbonic  acid  may  be  expelled  if  the  heat  is  raised  too  high,  or 
a  little  water  retained  if  it  is  not  high  enough ;  it  is  proper  to  con- 
vert it  into  sulphate,  by  adding  sulphuric  acid  to  a  slight  excess, 
and  then  exposing  to  a  full  red  heat.  The  dry  sulphate  of  lime  will 
remain,  100  grains  of  which  contain  41'S  of  lime.  * 

The  next  step  is  to  precipitate  the  magnesia.  With  regard  to  this 
there  is  some  difficulty,  particularly  as  connected  with  the  design  of 
the  present  formula.  The  principle  on  which  it  is  founded  is,  first, 
to  remove  all  the  acids  hut  the  muriatic  ;  and,  secondly,  to  remove 
the  bases,  or  otherwise  estimate  their  quantities.  The  time  and  the 
magnesia  may  be  removed  by  precipitation ;  the  soda  cannot.  The 
process,  therefore,  must  be  so  conducted  as  to  leave  it  at  the  end 
in  the  state  of  muriate  of  soda.  Hence  it  is  necessary  either  to 
remove  any  new  product  introduced  in  the  previous  steps  of  the 
analysis,  or  if  any  such  remain,  to  be  able  to  estimate  its  quantity 
with  precision.  In  decomposing  the  muriate  of  lime  by  oxalate  of 
tminoaia,  muriate  of  ammonia  is  substituted,  which  can  be  after- 
wards dissipated  by  heat.  The  object,  therefore,  is  to  decompose 
the  muriate  of  magnesia,  and  remove  the  magnesia,  ehher  by  some 
similar  method,  or,  if  not,  by  some  other  in  which  the  muriate 
substituted  can  be  accurately  estimated ;  and  to  attain  one  or  other 
of  these  conditions,  gives  rise  to  the  diflSculty  to  which  I  have 
alluded. 

The  decomposition  of  the  magnesian  salt  by  ammonia  would 
liave  the  former  advantage,  as  the  muriate  of  ammonia  would  be 
expelled  at  the  end  of  the  process  by  heat ;  but  this  decomposition, 
it  la  well  known,  is  only  partial.  Subcarbonate  of  ammonia  causes 
t  more  abundant  preopilattoa  of  magnesia,  but  still  its  action  is 

*  The  OTly  tmree  oF  error  lo  which  this  step  of  ihe  amJyiii  i>  liablr,  ii  Ibat 
wUcb  will  btIu  If  mure  twryln  liai  been  nsert  la  [be  first  operalioa  tbaa  was 
necenary  to  precipitale  the  tiilphuric  aad  carbonic  Hcids.  It  will  be  IhroHti  down 
In  Ihe  Male  at  oxalale  of  baryta,  and  be  convened  ioio  carboiiHte  and  mlphate, 
and  thna  gi*e  Uw  apptrent  proportton  of  lime  lira  large.  Tliii  ig  sbviated,  of 
conne,  hj  taking  care  id  avoid  luing  an  eicrii  of  b.irjtca.  To  render  the  opera- 
tion of  (be  oxalate  nf  amoiDnla  as  perfect  oa  possible  in  precipitating  the  lime,  the 
water  fbould  t>e  coailderabtj  reduced  b;  cTSporai I un,  taking  caretoaTOld  an; 
■epaiwion  of  uj  of  in  lnfr«dltau. 

VpL.  X.  N*  n.  G 
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likewise  partial,  a  ternary  soluble  salt  being  formed  nfter  a  cefiain 
quantity  has  been  added.  It  seertied  probable  liiat  this  might  be 
obviated  by  adding  llie  subcarbonate  of  ammonia  as  long  as  it  occa- 
sioned any  precipitation,  then  evaporaiing  the  clear  liquor  to  dry- 
ness eipeliing  the  niiiriate  of  ammonia,  and  any  excess  of  am- 
monia, by  heat,  redJasolving,  and  again  adding  the  subcarbonate  of 
ammonia  to  dpcompose  the  remaining  magQesian  salt.  Proceeding 
in  this  way,  I  found  that  a  copious  precipitation  took  place  on  the 
second  addition,  and  even  at  the  fourth  a  small  quantity  of  precipi- 
tate was  thrown  down.  But  the  decomposition,  after  all,  was  not 
perfect,  for  the  quantity  of  magtiesia  obtained  was  not  equal  to 
what  was  procured  by  other  methods. 

Subcarbonate  of  soda  or  potash  has  been  usually  employed  to 
precipitate  magnesia  from  its  saline  combinations.  The  precipita- 
tion, liowever,  is  only  partial,  unless  an  excess  of  the  precipitant 
be  employed  (and  even  then,  perhaps,  is  not  altogether  complete); 
and  as  this  excess  cannot  easily  be  estimatc-d,  it  introduces  a  source 
of  error  in  estimating  the  quantity  of  muriate  of  epda  at  the  end  of 
the  (^ratioD]  against  which  it  is  not  easy  to  guard. 


On  the  Sails  composed  ofSviphuric  Acid  and  Peroxide  of  Iron. 
By  Thomas  Thomson,  MJ).  F.R.S. 

Tbb  atomic  theory  has  occupied  the  attention  of  chemists  for  so 
ihort  a  time,  that  we  need  not  be  surprised  that  several  difficulties 
occur  in  it  which  it  has  not  been  possible  hitherto  to  remove.  One 
of  these,  which  does  not  seem  the  least  important,  is  the  determi- 
nation of  the  weight  of  an  atom  of  those  metals  which  combine 
with  two  doses  of  oxygen,  having  to  each  other  the  ratio  of  two  to 
three.  This  b  the  case  with  sodium,  iron,  nickel,  cobalt,  and 
several  others.  At  first  sight  the  determination  appears  easy.  The 
oxides  of  sodium  are  composed  as  follows : — 

1  protoxide  or  soda  of  6  sodium  -|-  2  oxygen 

2  peroxide   6  -(-3 

It  is  natural  to  conclude  that  the  weight  of  an  atom  of  sodium  is  G, 
and  that  soda  is  a  compound  of  I  atom  sodium  -f  2  atoms  oxygen ; 
and  the  peroxide  of  1  atom  sodium  +  3  atoms  oxygen.  This  ac- 
cordingly is  the  opinion  of  Dalton  and  Berzelitis.  It  was  ilie 
opinion  which  I  myself  adopted  in  the  tables  that  I  gave  of  the 
weights  of  the  atoms  of  bodies  in  the  second  and  thinivoltimes  of 
the  Annals  of  Philosophy. 
But  Eulpiute  of  soda  (abstracdug  the  water  of  crystallization)  t» 
6 
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composed  of  5  sulphuric  acid  +  4  soda,  or  of  10  sulphuric  acid  + 
8  soda.  Now  the  weight  of  an  atom  of  sulphuric  acid  being  5,  it 
is  obvious  that  if  we  consider  8  as  the  weight  of  an  atom  of  soda, 
sulpliate  of  soda  muat  be  a  compound  of  2  atoms  sulphuric  acid  -h 
1  atom  soda.  Fn  like  niannef,  in  all  the  neutral  salts  of  soda  one 
atom  of  the  alkiiii  will  be  united  with  two  atoms  of  acid.  The  salta 
of  potash,  ammonia,  lime,  barytes,  strontian,  and  ma^esia,  when 
neutral,  are  all  compounds  of  1  atom  acid  +  t  atom  base.  It 
would,  therefore,  be  singular  if  the  salts  of  soda  should  constitute 
ao  exception  to  witac  appears  to  be  a  general  law,  namely,  that 
neutral  salta  are  compounds  of  one  atom  acid  und  one  atom  base. 

When  we  apply  Hlchter's  law  to  the  double  decomposition  of  saltr 
of  soda  by  other  neutral  salts ;  namely,  that  the  new  salts  tonned 
are  as  nentral  as  the  original  salts,  and  consequently  that  there  is  no 
unsaturated  residue  either  of  acid  or  base,  we  immediately  find  that 
u  atom  of  soda  c&nnot  be  represented  by  8,  but  that  its  true  weight 
must  be  4.  To  give  an  example  :  Nitrate  of  barytes,  when  mixed 
with  sulphate  of  soda  in  the  requisite  proportion,  occasions  a  totil 
decomposition  of  both  salts:  sulphate  of  barytes  and  nitrate  of  sodR 
are  formed  both  neutral,  and  there  is  no  surplus  either  of  barytes  or 
soda,  or  of  either  of  the  acids.  Now  nitrate  of  barytes  is  cam' 
posed  of 

Nitiic  acid    6*75  or  1  atom 

Barytes 975        1 

Sulphate  of  barytes  of 

Sulphuric  acid 5-00  or  1  atom 

Barytes 9*75        I 

Hence  it  is  obvious  that,  in  order  to  decompose  16*5  by  weight  of 
nitrate  of  barytes,  we  must  employ  a  quantity  of  sulphate  of  soda 
containing  only  5  or  one  atom  of  sulphuric  acid;  so  that  its  con- 
■titueais  must  be — 

Sulphuric  acid & 

Soda 4 

It  is  plain  that  if  we  mix  together  y  parts  by  weight  of  sulphate 
of  soda  (supposing  the  water  removed)  and  16'5  parts  of  nitrate  o£ 
harytes,  we  shall  form  two  neutral  salts,  Sulphate  of  l)Biytes>  aad 
nitrate  of  soda.     The  weight  of  the  first  will  be — 

Sulphuric  acid     6 

Barytes    9'75 

14-75 

and  the  weight  of  the  second — 

Nitric  acid  6-75 

Soda    4 


«  2 
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Id  this  decomposidoD  there  was  present  an  atom  of  sulphunc  acid, 
of  nitric  acid,  and  of  barytes.  It  is  pkin  that  there  must  have  Ixseii 
present,  likewise,  an  atom  of  soda.  But  if  so,  an  atom  of  soda 
most  veigh  4  ;  consequently  an  atom  of  sodium  must  weigh  3,  and* 
■oda  must  be  a  compound  of  1  atom  sodium  +  I  atom  oxygen, 
litis  removes  the  anomaly  respecting  the  salts  of  soda ;  because,  if 
the  weight  of  an  atom  of  soda  be  4,  then  all  the  neutral  salts  are 
composed  of  1  atom  acid  +  1  atom  soda. 

But  as  the  oxygen  in  soda  is  to  the  oxygen  in  the  peroxide  (^ 
sodium  as  2  to  3,  it  is  obvious  that  if  soda  be  a  compound  of  1 
atom  sodium  +  1  atom  oxygen,  then  the  peroxide  of  sodium  must 
be  a  compound  of  1  atom  sodium  +  14-  atom  oxygen.  Now  this 
is  as  great  a  difficulty  as  the  one  which  we  have  got  rid  of;  for 
from  the  very  nature  of  an  atom  it  is  impossible  to  admit  its 
divisibility. 

On  considering  the  subject  with  attention,  it  occurred  to  me  that 
the  difficulty  would  disappear  if  we  considered  the  peroxide  of 
sodium  as  a  compound  of  two  atoms  sodium  and  3  atoms  oxygen. 
On  that  supposition  its  weight  would  be  represented  by  the  number  ~ 
9,  As  it  IS  difficult  to  obtain  the  peroxide  of  sodium  pure  in  any 
quantity,  and  as  we  are  not  acquainted  with  any  compounds  of 
which  It  constitutes  a  part,  it  was  not  possible  to  put  this  supposi-' 
tioo,  as  far  as  sodium  is  concerned,  to  the  test  of  experiment ;  but 
iron,  as  far  as  its  combinations  with  oxygen  are  concerned,  is  pre- 
cbely  in  the  same  circumstances  as  sodium.  It  unites  with  two 
proportions  of  oxygen ;  and  the  oxygen  in  the  protoiude  is  to  liiat 
in  the  peroxide  as  2  to  3.  If  we  decompose  proto-sulphate  of  iron 
by  nitrate  of  barytes,  we  shall  find  that  the  weight  of  an  atom  of 
protoxide  of  iron  must  be  represented  by  the  number  4*5,  and  that 
the  weight  of  an  atom  of  iron  is  3'5.  If  we  suppose  peroxide  of 
iron  a  compound  of  two  atoms  iron  and  three  atoms  oxygen,  to  get 
rid  of  the  anomaly  of  the  half  atom,  it  is  plain  that  the  weight  of  ■ 
an  atom  of  peroxide  of  iron  must  be  10.  Now  as  peroxide  of  iron 
is  capable  of  uniting  with  acids,  and  forming  salts,  we  can  put  the 
supposition  that  its  weight  is  10  to  the  test  of  experiment. 

I  prepared  a  quantity  of  very  pure  crystals  of  proto-sulphate  of 
iron,  reduced  them  to  powder,  and  left  them  in  that  state  upon 
blotting  paper  in  a  dry  room  till  they  were  quite  dry.  100  grains 
of  the  powder  were  then  dissolved  in  distilled  water  acidulated  with 
nitric  acid,  and  the  solution  evaporated  to  dryness,  and  the  dry  mass 
was  mixed  with  water,  and  evaporated  to  dryness  two  or  three 
times,  in  order  to  get  rid  of  the  whole  of  the  nitric  acid  which  re- 
mained undecomposed ;  but  care  was  taken  not  to  raise  the  heat  so 
high  as  to  endanger  the  dissipation  of  any  of  the  sulphuric  acid. 
The  dry  mass  had  a  red  colour,  and  an  intensely  astringent  taste. 
It  obviously  contained  the  whole  of  the  sulphuric  acid  combined 
with  the  protoxide  of  iron,  now  converted  into  peroxide  by  the 
agency  of:-^'  dilric  acid.    I  poured  a  quantity  of  water  on  it,    A 
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coiuiderable  portioo  dissolved,  constituting  a  red  liquid,  having  on 
intensely  astringent  taste.  There  remained  at  the  same  time  undis^ 
•olved  a  tasteless  powder,  faaviog  an  orange  colour,  and  not  altered 
by  exposure  to  the  atmosphere.  The  rea  liquid,  being  evaporatej 
to  dryness,  and  the  residue  left  in  the  opeo  oir,  speedily  deliquesced 
into  a  red  astringent  liquid. 

Now  100  grains  of  crystallized  proto-sulpbate  of  iron  ar?  com- 
posed of 

Anhydrous  salt   55 

Water ,.  45 

100 

Tlie  55  graios  of  anhydrous  salt  are  composed  of 

Sulphuric  acid 28-9473 

,  Protoxide  of  iron 26-0527 

55*0000 
The  protoxide  of  iron  being  coDTerted  into  peroxide  its  weight 
would  become  equal  to  that  of  the  sulphuric  acid ;  so  that  the  con- 
stituents of  the  two  compounds  obtained,  taken  together,  mutt 
have  been 

Sulphuric  acid 28-9473 

Peroxide  of  iron    28-9473 

57-8946 
For  the  sake  of  greater  perspicuity,  let  us  suppose  the  weight  of 
these  two  constituents  to  be  100,  or  50  sulphuric  acid  -f  50  per- 
oxide. 

I  found  the  weight  of  the  Insoluble  powder  exactly  one-third  of 
that  of  the  soluble  salt ;  so  that  the  weight  of 

Hie  insoluble  powder  was 25 

The  soluble  salt 75 

100 

I  dissolved  the  insoluble  powder  ia  morialic  acid,  predpitated  the 
sulphuric  acid  by  means  of  muriate  of  barytes,  and  the  peroxide  of 
iron  by  means  of  ammonia.  The  weight  of  these  constituents  was 
as  follows : — 

Sulphuric  acid    5 

Peroxide  of  iron 20 


The  soluble  salt,  being  treated  in  the  same  way,  yielded  the  fol- 
lowing consUtuents : — 

Sulphuric  acid 45    m:    15 

Peroxide  of  irOD 30         10 


75         35 

.  CtOoqIc 
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We  perceive  at  once  that  the  insoluble  salt  conlaioed  twice  the 
Veight  of  iron,  and  only  ooe-third  the  weight  of  sulphuric  acid, 
that  existed  in  the  soluble  salt.  If  the  weight  of  an  atom  of  per- 
oxide of  iron  be  10,  then  the  insoluble  powder  will  be  a  compound 
of  1  atom  acid  +  2  atoms  peroxide,  and  the  soluble  salt  a  com- 
pound of  3  atoms  acid  +  1  atom  peroxide.  These  analyses,  I 
conceive,  demonstrate  that  the  weight  of  an  atom  of  peroxide  of 
iron  is  10.  Hence  I  think  we  may  conclude  that  all  those  oxides 
which  are  to  the  oxides  immediately  below  them  in  the  proponion 
of  their  oxygen  as  3  to  2  are  compounds  of  2  atoms  base  +  3 
atoms  oxygen.  This  supposition  will  remove  a  very  considerable 
difficulty,  hitherto  perplexing  the  atomic  theory. 
Tlie  metals  to  which  this  law  applies  are, 

1.  Sodium,  4.  Cobalt^ 

2.  Nickel,  5.  Cerium. 

3.  Iron, 

The  weight  of  an  atom  of  each,  according  to  the  most  acciwatt 
experiments  hitherto  made,  is  as  follows: —   ' 

iJodium 3 

Nickel    3-375 

Iron    3-5 

Cobalt    . . ; 3-625 

Cerium 5-75 

The  protoxides  of  these  metab,  being  compounds  of  1  atom  metal 
+  1  atom  oxygen,  must  be  of  the  following  weights ; — 

Soda 4 

Protoxide  of  nickel 4-375 

'  iron 4*5 

cobalt ■1-625 

■  cerium      S-JS 

The  peroxides,  being  compounds  of  2  atoms  metal  +  3  atoms 
oxygen,  must  weigh  as  follows : — 

Peroxide  of  sodium     9 

-r —  nickel 9*75 

iron 10 

cobalt 10-25 

— —  cerium     14-5 

Besides  the  two  persulphates  of  iron  analyzed  in  this  paper,  there 
is  a  third  persulphate,  which  may  be  formed  by  digesting  peroxide 
of  iron  in  concentrated  sulphuric  acid.  A  white  paste  is  fonxied, 
which  I  consider  as  a  hydrated  persulphate.  But  there  is  no  meani 
of  subjecting  it  to  analysis,  because,  when  water  is  poured  upon  it, 
two  salts  are  formed,  one  of  tvhich  dissolves  in  the  water,  and  tha 
other  remans  in  the  state  of  an  insokible  powder.  I  think  it  not 
improbable  that  two  other  compounds  of  sulphuric  acid  and  per- 
foide  of  iron  exist;  namely,  one  consisting  f)f  1  atom  acid  -|-  \ 
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atom  peroxide  united  together,  and  one  consisting  of  2  atoms  acid 
+  1  atom  peroxide.  The  second  of  these  I  think  I  have  made  j 
but  I  have  not  been  able  to  obtain  satisfactory  evidence  of  the  exist- 
ence of  the  otlier.  The  persulphates  of  iron,  tlien,  are  probably 
four  in  number: — 

1 .  Subbipersulphate,  composed  of  1  atom  acid  +  2  atoms  peroxide. 

2.  Persulphate    1  +1 

3.  Bipersulphate     2  +1 

4.  Tripersulphate   S  +1 

In  converting  proto- sulphate  of  iron  into  persulphate  by  means 
of  nitric  acid,  a  portion  of  the  sulphuric  acid  is  apt  to  make  its 
escape.  Considerable  attention,  therefore,  is  necessary  in  order  to 
obtain  the  above  results.  1  have,  however,  repeated  the  esperi- 
ment  sevcal  times,  and  have  no  doubt  of  the  accoraej  of  the  pro- 
portions  which  I  have  given. 


Article  V. 

Memok  on  the  Mode  of  exploring  the  Interior  of  Africa.    By  H.* 
Edmonston,  E=q.  Surgeon,   Newcastle-upon-Tyne.* 

The  different  expeditions  set  on  foot  of  late  years  for  exploring 
the  interior  of  Africa  are  such  as  do  honour  to  this  age  and  country, 
and  leave  us  room  only  for  regret  that  the  success  has  been  so  little 
commensurate  to  the  exertions  so  repeatedly  made. 

Yet  if  the  causes  of  failure  be  carefully  and  candidly  exammed, 
tbere  will  be  reason  to  suspect  that  some  of  them  are  not  fairly 
ascribable  to  the  nature  of  the  cnterprize  in  itself;  and  at  all  events 
there  are  others  whtcb,  with  attention,  might  have  been  prevented, 
or  avoided,  ... 

These  and  similar  reflections  have  often  occurred  to  my  mind, 
more  especially  since  I  have  read  in  the  periodical  journals  and 
newspapers  of  the  outfit  and  sailing  of  the  two  expeditions  destined 
to  penetrate  into  Africa  by  the  rivers  Gambia  and  Congp.  And, 
Sir,  as  you  were  among  the  first  to  give  to  the  world  the  journal  of 
Isaaco  respecting  the  probable  fate  of  Mungo  Park,  and  as  you 
appear  to  take  a  lively  interest  in  the  subject,  I  hope  you  will  not 
consider  the  following  observations  altogether  misplaced  in  the 

"ie  may  tS  tLt  little  loss  would  have  beeii  sustained  had  I 
kept  these  remarks  to  myself;  and  in  all  probability  I  should  have 

•  Thli  memoir  wtu  orieLnally  •Fitted  not  verj  Iflnj  after  tke  two  (xpediliOM 
.<id»  Major  Peddie  and  Cap.aiD  Tuckey  wiled  (or  A.rica.  Bat  «  lhe.p«i.»»- 
?C  which  it  coDtaid.  have  not  h«D  aiateriall,  afTee.ed  bj  tbe  r»alt.f  di<».«. 
pedltiont,  U  ii  iaseitcd  here  almoil  wiliionl  Bller«ti»i. 
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done  so,  seeing  that  tlie  voyagers  have  already  )!;oiie  oa  their  deiti- 
nation,  and  consequenlly  that  nothing  in  my  power  to  advance  ss 
mere  matter  of  opinion  can  have  any  etfect  In  counteracting  what,  I 
fear,  we  shall  one  day  have  reason  to  pronounce  an  ill-judged  and 
most  imprudent  measure.  But  I  observe  in  the  last  number  of  the 
Quarterly  Review  an  intimation  that  tiie  son  of  Mungo  Park,  ani- 
mated  by  the  filial  enthusiasm  of  Telemachus,  waits  but  for  "  the 
coming  on  of  time,"  to  go  in  quest  of  his  father,  whom  his  hopes 
represent  to  him  as  still  alive.  The  idea  of  this,  1  own,  nffects  nie 
powerfully ;  and  it  is  chiefly  in  tlie  view  that  they  may  operate  as 
cautions  to  him  that  1  have  determined  on  submitting  my  thoughts 
to  the  public,  1  doubt  not  that  those  who  are,  or  shall  be,  his 
advisers,  are  thoroughly  aware  of  all  the  perils  of  such  an  exploit. 
Still  the  suggestions  of  even  a  common  observer  are  sometimes 
worth  atiending  to. 

Perhaps  some  apology  is  required  of  tne  for  expressing  myself 
with  such  freedom  as  I  shall  have  occasion  to  do,  on  account  of  the 
appearance  which  it  may  have  of  unnecessarily  wounding  the  feel- 
ings of  those  left  behind.  But  1  cannot  persuade  myself  to  believe 
nny  thing  else,  than  that  the  relatives  and  friends  of  the  intrepid 
voyagers  have  made  up  their  minds  to  the  worst  that  can  happen. 
It  is  impossible  to  meditate  for  a  moment  on  the  character  of  the 
enterprize,  or  to  peruse  attentively  the  last  journal  of  Park,  without 
being  fearfully  impressed  with  the  dangers  to  which  all  are  exposed 
wbo  attempt  to  follow  his  footsteps.. 

For  the  sake  of  perspicuity,  1  shall  divide  my  renwrks  into  three 
parts. 

The^r^^  will  comprehend  those  objecticms  which  are  more  parti- 
cularly applicable  to  the  manner  in  which  Park's  last  expedition  was 
conducted. 

The  second,  those  objections  which  apply  with  force  to  all  mili- 
tary expeditions  whatever. 

The  third  will  contain  some  suggestions  respecting  what  appears 
to  be  the  most  practicable  and  feasible  method  of  exploring  the 
OMitipent  of  Africa. 

I^iiist,  tli^n,  as  to  the  management  of  Park's  last  expedition. 

Wherp  therf  is  so  much  to  call  forth  our  sympathy,  sorrow,  and 
adEnirfttion,  it  is  an  ungracious  duty  to  point  out  any  grounds  of 
censure.  But  tnith,  and  the  safety  of  future  adventurers,  require 
that,  if  they  must,  like  Park,  fall  victims  to  (heir  zeal  aud  spirit, 
theyinayat  least,9void  particjppiting  in  some  of  his  errors. 

The  very  first,  and  perhaps  the  most  material  circumstance,  that 
strikes  us  is  the  complete  miscalculation  with  respect  to  the  difficul- 
ties  to  be  tnet  with,  and  the  means  by  which  they  were  to  be 
obviated.  Par{(  seems  to  have  laboured  under  the  unlucky  miscou- 
feption  that  a  coffle  composed  of  50  armed  persons,  their  guides, 
baggage,  beasts  of  burthen,  and  provender,  could  move  as  rapidly 
throu^  the  country  as  he  had  done  on  a  foroier  occasion  with  only 
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hb  guide  and  a  negro  boy.  In  consequence  of  unexpected  difficul- 
ties, many  of  them  such  as  his  utmost  endeavours  were  inadequate 
to  surmount,  the  unhealthy  season  came  upon  him  when  he  had 
but  half  6nished  his  land  journey  previous  to  his  embarkation  on  the 
Niger.  Rattier  than  Wait  at  Pisania  till  the  unfavourable  season  was 
compleieiy  over,  when  he  might  have  set  out  with  the  earliest  retura 
of  dry  weather,  he  resolved  to  attempt  what  was  barely  possible, 
even  supposing  every  thing  to  have  gone  on  prosperously.  To  this 
unfortunate  resolution,  by  which  at  the  very  outset  tlie  whole  result 
was  put  to  the  utmost  hazard,  are  perhaps  to  be  attributed  all,  or 
many  of  the  disasters  which  befel  the  expedition  previous  to  his 
arrival  at  Bambakoo,  on  the  Niger.  This  is  the  more  to  be  re- 
gretted, that  it  could  not  be  said  to  be  necessary.  Government  and 
the  country  placed  such  entire  reliance  on  his  judgment  and  ardour, 
that  a  few  weeks  or  months  would  have  made  no  difference.  He 
might  have  taken  his  own  time.  How  precious  that  time  was,  and 
how  usefully  it  might  have  been  spent  in  making  prudential  ar- 
rangements, it  is  now  as  vain  as  it  is  painful  to  contemplate.  But, 
unhappily,  be  appeared  to  have  been  hurried  away  by  an  enthusiasm 
little  short  of  infatuation,  and  to  be  buoyed  up  with  espectations 
which  his  own  experience  should  have  told  him  were  altogether 
visionary,  and  which  no  circumstances  could  at  that  time  justify. 
So  fully  was  he  under  the  influence  of  this  impression,  that  we  find 
biitj,  previous  to  his  setting  off,  writing  to  his  wife  and  friends  in  a 
fitrain  of  certainty,  as  if  the  term  of  the  journey  could  be  antici- 
pated with  all  the  exactness  of  an  East  India  voyage. 

One  very  had  effect  which  the  unseasonable  period  of  com- 
mencing his  travels  produced  was,  that  it  compelled  him,  after  he 
began  to  perceive  the  time  passing  oftj  to  post  through  the  country 
with  a  degree  of  speed  which  must  of  itself  have  been  sufficient  to 
Jcindle  suspicion  in  the  minds  of  the  Moors,  and  prevented  him 
from  paying  thatattention  to  his  sick  which  their  situation  required. 
We  find  Isaaco,  on  the  contrary,  who  had  on  every  account  less 
occasion  to  halt,  tarrying  some  days  with  a  chief,  on  purpose  to 
convince  him  that  he  had  no  sinister  object  in  view,  by  which  means 
he  at  once  secured  his  confidence. 

Parii  had  likewise  too  lofty  notions  of  the  superiority  of  his  fii^- 
jirms  over  the  numbers  and  weapons  of  the  natives.  Inough  inex- 
-pert  marksmen,  the  inhabitants  of  the  interior  are  far  from  hemg 
Ignorant  of  the  use  of  gunpowder. 

One  very  glaring  mistake  into  which  he  allowed  himself  to  fall 
was  not  conforming  to  the  manner  of  the  country  in  the  article  of 
dreas.  Indeed,  it  has  always  been  to  me  a  matter  of  extreme  sur- 
prise what  little  attention  has  generally  been  paid  hy_  British  tra- 
vellers to  points  which  are  in  appearance  trivial,  but  in  rfeality  are 
most  important.  From  some  mistaken  conceptions  or  other,  they 
for  the  most  part  deem  it  quite  beneath  their  consideration  to  ac- 
commodate themselves  to  the  habits  and  institutions  of  other  people, 
partictilarly  of  semibarbarous  tribes,   amongst  whom  an  opposite 
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conduct  ii  sometimes  of  the  greatest  service.  With  polished 
people,  the  oecessity  tor  this  adaptation  is  less:  but  amongst  lialf 
civilized  tribes,  a  conformity  to  prejudices  and  peculiarities  is  indis- 
pensable, if  the  traveller  be  desirous  of  avoiding  inconveniences 
mod  hardships  innumerable. 

In  no  respect  is  this  disregard  more  generally  conspicuous,  or  the 
observance  more  necessary,  tlian  in  the  article  of  dress.  One  can 
Rcarcely  restrain  a  smile  when  one  finds  such  a  mnn  as  Park  in  his 
first  expedition  higgling  nith  Mansong,  King  of  Bambarra,  about 
bis  best  con/,  probably  made  by  some  fashionable  London  tailor! 
After  landing  in  Africa,  or  at  least  after  parting  willi  Dr.  Lnidley  at 
Pisania,  what  had  lie  to  do  with  clothes  cut  after  the  Bond-street 
fashion  i  Had  Mansong  stripped  him  of  his  European  dress,  and 
given  him  the  African  habit  tn  exchange,  he  had  rendered  him  the 
greatest  possible  service,  and  probably  might  have  secured  by  that  . 
means  the  success  of  the  enterprize. 

Foreign  travellers,  and  particularly  the  French,  appear  to  under- 
stand these  matters  better  than  we  do.  Pages  not  only  adopted  the 
dress,  and  complied  as  far  as  possible  with  the  customs  of  those 
among  whom  he  journied,  but  he  was  at  pains  to  prepare  himself 
beforehand,  by  voluntarily  subjecting  his  cunstitution  to  such  hard- 
ships and  privations  as  he  was  likely  to  encounter,  by  which  means 
be  obtained  unusual  facilities  in  the  prosecution  of  his  researches. 

Volney  assumed  the  turban,  and  other  parts  of  the  Turkish 
attire.  Sonnini  takes  frequent  occasion  to  mention  the  insults  and 
dangers  to  which  he  was  exposed  in  Egypt,  when  the  least  remiss- 
ness in  this  respect  was  practised.  Even  our  countryman  Bruce  felt 
the  necessity  and  advantage  of  attending  to  these  particulars :  "  As 
be  had  in  the  Barbary  States  seldom  quitted  the  Arab  dress,  he  re- 
tained it  on  landing  in  Egypt,  in  order  to  mislead  the  inquisitive 
spirit  of  the  populace,  who  mistook  him  under  the  disguise  for  a 
jdugrebin,  or  Barbary  Arab."     (Preface  to  Bruce's  Travels.) 

It  is  easy  to  conceive  that  an  individual  possessing  a  knowledge  of 
lAve  language,  and  dressed  in  the  costume  of  the  country,  might 
frequently  pass  through  unnoticed,  while  another,  habited  in  such 
■  manner  as  to  engage  the  utmost  attention  of  the  natives,  would 
be  exposed  to  all  the  vexations  and  delays  which  the  satisfying  of 
Ignorant  and  suspicious  curiosity  must  continually  produce.  Of 
this  we  have  repeated  instances  in  the  histories  of  all  travellers,  and 
pf  Park  himself,  both  in  his  first  and  second  journey ;  yet  did 
be  neglect  to  profit  by  what  he  must  have  observed,  and  equipped 
Iiimself,  and  probably  all  his  retinue,  in  the  British  uniform. 

One  decided  disadvantage  attending  nonconformity  in  dress  is, 
that  it  holds  out  to  the  natives  an  irresistible  allurement  to  ihefc. 
Jt  IS  almost  unnecessary  to  notice  the  great  value  which  European 
snides  of  dress  bear  iu  Africa,  and  the  desire  which  barbarian* 
VDiversally  have  for  particular  things,  not  because  they  are  useful, 
but  merely  because  they  are  strange.  Accordingly,  many  of  the 
fle[vedation3  committed  OQ  Park  M  his  clothing  £»  their  chi^ 
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object:  and  such  were  the  attractioni  of  even  the  buttons  of  his 
waiatcnai,  that  he  often  had  recourse  to  tliem  as  valuable  media  of 
exchange  for  food,  lodging,  and  other  considerations  of  the  last 
importance. 

Another  unfavourable  circumstance,  not  however  to  be  laid 
altogether  to  Park's  charge,  was  the  nature  of  the  force  under  hia 
command.  It  is  remarkable  that  in  different  parts  of  his  journal 
he  speaks  of  Old  James,  and  Old  Ruwe,  and  of  one  Macmillan, 
who  had  been  tkirly-one  years  a  soldier,  much  addicted  to  the 
bottle,  and  so  on.  This  shows  but  too  clearly  the  very  unsuitable 
materials  from  which  he  had  to  make  his  selection. 

The  very  incident  of  his  hoisting  the  British  flag  when  he  em- 
barked at  Saosanding,  though  to  all  appearance  amusing,  and  of 
little  moment,  L  cannot  help  regarding  as  a  fatally  injudicioui 
measure.  An  object  so  singularly  strange,  along  with  ihe  verf 
unusual  rtg  of  the  canoe,  the  joliba  bemg  a  schooner,  must  have 
powerfully  attracted  the  notice  of  the  natives  on  both  sides  of  the 
river,  all  the  way  as  he  went  down,  many  of  whom  he  must  have 
offended  irreconcileably  by  omitting  to  pay  them  their  customary 
dues.  Had  it  not  been  for  these  circumstances,  it  is  not  at  all  im- 
probable that  his  canoe  might  have  passed  a  considerable  extent  of 
the  Niger  unobserved,  and  consequently  unmolested.  Gliding 
along  with  the  wind  and  tide  at  the  rate  of  more  than  sis  mile*  aa 
hour,  he  might  have  even  outsped  rumour  itself,  and  been  the 
first  to  announce  his  own  arrival  at  the  difierent  places. 

It  would  seem,  likewise,  from  the  testimony  of  Amadou  Fatouma, 
that,  after  passing  the  eastern  frontier  of  Bambarra,  cither  from  the 
hostility  of  the  country,  from  his  impatience  to  advance,  or  pro- 
bably from  desperation,  occasioned  by  the  loss  of  almost  all  his 
companions,  he  ceased  to  employ  those  arts  of  conciliation  which 
he  knew  so  well  how  to  practise,  and  which  had  hitherto  carried 
him  through  so  prosperously,  but  made  use  of  that  resistance  when 
his  company  had  dwindled  to  five  or  six  individuals,  which  he  had 
never  resorted  to  when  guarded  by  50  healthy  soldiers. 

There  remains  one  defect  from  which  he  cannot  be  so  easily 
excused,  and  that  is  his  imperfect  proficiency  in  the  Africa)! 
Arabic, 

Such  are  some  of  the  principal  grounds  of  objection  that  may,  X 
should  hope,  without  any  reproach  to  the  memory  of  the  illustrious 
and  lamented  Park,  be  urged  against  the  manner  in  which  his  last 
mission  was  conducted.  Arising  out  of  the  events  which  occurred 
during  both  his  journeys,  as  well  as  out  of  the  general  subject,  and 
the  histories  of  other  writers,  are  those  objections  which  I  now 
purpose  to  offer  against  military  expeditions  of  every  description. 

Of  all  the  schemes  hitherto  projected,  that  of  forcing  a  passage 
into  the  centre  of  Africa  ever  appeared  to  me  amongst  the  wildest 
and  most  impracticable.  That  a  person  of  Park's  sagacity  should 
have  originally  suggested  such  a  proposal;  that  the  Afncan  Associa- 
f  |on  shou^  for  a  moment  have  entertained  it }  but,  above  all>  that  tbt 
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Government  should  have  sanctioned  it,  seems  altogether  unac- 
countable. 

It  was,  therefore,  devoutly  to  have  been  hoped  and  expected  that 
the  disastrous  lermiDatioD  of  Park's  last  jouiney  had  for  ever  de- 
cided the  opinion  of  those  in  power  against  any  similar  expedition 
for  the  future.  In  this  belief  I  had  earnestly  indulged,  even  whea 
it  was  made  known  that  two  separate  missions  had  taken  their  de- 
parture fur  Africa ;  for  I  was  at  pains  to  persuade  myself  that  they 
were  to  consist  of  the  officers  themselves,  and  perhaps  their  ser- 
vants :  nor  was  I  undeceived  in  this  particular  till  I  saw  it  snnouncxd 
in  the  newspapers  that  recruits  from  the  Guards  had  actually  sailed 
to  reinforce  the  detachments  already  in  Africa. 

Though  the  voice  of  an  individual  is  not  likely  to  induce  the 
liigher  powers  to  retrace  the  steps  that  have  been  already  taken,  it  is 
the  duty  of  every  one  to  offer  his  sentiments  when  his  intention  ia 
so  doing  is  avowedly  go6d;  and.  Sir,  if  they  beheld  worthy  of 
publicity  by  those  who,  liks  yourself,  are  the  organs  of  information 
to  the  world,  they  may  prove  the  means  of  preventing  similar 
hazards  and  losses  from  being  hereafter  incurred. 

In  the  present  instance  1  feel  the  more  strongly  disposed  to  adopt 
this  course,  because  the  Editor  of  Park's  last  Journal  argues 
strenuously  for  a  military  expedition,  and  deems  himself  counte- 
nanced and  justified  by  the  high  professional  authority  of  Major 
General  Gordon. 

The  radical  objection  to  every  plan  of  this  sort  would  seem  to  be 
the  offensive  and  hostile  appearance  which  it  must  assume  in  the 
eyes  of  any  people,  be  they  savage  or  civilized.  What  can  be  more 
outrageous  to  a  people,  or  more  inconsistent  in  itself,  than  for  ii 
band  of  armed  men  to  land  in  a  country,  and  to  insist  on  marching 
fronn  one  extremity  of  it  to  the  other,  professing  all  the  white  the 
most  friendly  intention,  yet  threatening  to  make  their  way  good  by 
force,  if  interrupted  or  opposed  ? 

That  Park  was  able  by  tfint  of  his  admirable  presence  of  mind  to 
keep  on  good  terms  with  the  natives  up  to  a  certain  date  is  truly 
astonishing.  But  it  adds  very  little  strength  to  the  general  argu- 
ment. The  distance  from  the  coast  to  his  place  of  embarkation  on 
the  Niger  was  comjaratively  shon,  and  in  Some  degree  within  reach 
of  the  coast.  The  same  countries  are  daily  traversed  by  slatees  and 
merchants,  and  the  natives  might  readily  enough  imagine  that  ven- 
geance would  overtake  them,  should  any  injury  be  inflicted  on  the 
travellers.  But  such  apprehensions  would  gradually  lose  their  force 
as  the  distance  from  the  coast  became  greatly  increased,  particularly 
after  passing  beyond,  the  kingdoms  of  Tombuctoo  and  fioussa, 
which  appear  to  be  the  farthest  limits  even  of  Moorish  travellers  ia 
the  direction  of  the  Senegal  and  the  Gambia ;  and,  arriving  among 
tribes  that  had  never  seen  a  white  man.  In  proof  of  this,  if  Amadou 
Fatouma  is  to  be  believed,  and  1  admit  that  the  reasons  for  giving 
implicit  credit  to  his  tale,  are  not  very  convincing,  it  was  not  tilt 
Park  bad  passed  through  those  territories  which  may  be  considered 
'■  ■  ■  5 
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as  bordering  on,  or  immediately  adjacent  to,  the  coast,  that  be  met 
with  much  serious  annoyance. 

ir  it  be  alleged,  as  Park  himself  alleges,  that  these  tribes  are  in 
the  habit  of  seeing  large  coffles  continually  passing  by,  and  there- 
fore would  not  deem  it  extraordinary  to  see  a  cavalcade  of  this  kind; 
it  may  be  replied  that  they  are  accustomed  to  see  Moors,  and  people 
like  themselves,  engaged  in  peaceable  occupations,  and  after  paying 
the  stated  tribute.  They  never  behold  an  armed  force,  composed 
of  Chtbtian  white  men,  differing  in  dress,  complexion,  manner;, 
and  appearance,  prepared,  and  sometimes  threatening,  to  dispute 
their  authority.  Such  an  exhibition  could  not  fail  to  awaken  dis- 
trust and  revenge  in  the  minds  of  any  people,  and  especially  of  a 
people  who  could  not  by  any  explanation  be  made  to  comprehend 
the  object  of  such  a  visit.  The  states  adjoining  the  coast  might, 
from  Fear  or  interest,  judge  it  expedient  to  let  them  pass ;  but  those 
nations  more  distant,  and  who  are  not  so  dependant  on  trade  for 
their  advantages,  would  have  no  such  inducements,  and  would  in 
all  probability  view  the  matter  according  to  the  dictates  of  feeling 
and  reason.  If  so,  how  could  they  help  entertaining  the  most  un- 
easy apprehensions,  on  seeing  such  a  body  entering  their  capitals, 
often  too  without  so  much  as  leave  either  asked  or  granted  ?  In  this 
point  of  view  the  explanation  given  by  Park  to  the  Ambassadors  of 
Mansong,  King  of  Bambarra,  respecting  the  objects  of  his  journey, 
seems  to  have  been  very  incautious.  He  distinctly  told  them  that 
he  meant  to  endeavour  to  open  channels  of  trade,  by  wliich  the 
Moorish  merchants  might  be  undersold  in  the  African  markets. 
Tliis  might  be  agreeable  enough  intelligence  to  the  negro  popula- 
tion; hut  to  the  Moors  it  must  have  been  the  reverse,  and  must 
have  exposed  him  to  their  utmost  vengeance. 

Observe  with  what  jealousy  the  natives  of  some  of  the  South  Sea 
Islands  have  generally  regarded  all  attempts  to  advance  into  the  in- 
terior, and  how  dearly  navigators  have  sometimes  paid  for  their 
temerity,  although  they  have  had  to  explore  small  islands  only,  and 
tinder  protection  of  the  very  muzzles  of  their  own  cannon.  Can  it 
be  said  that  the  inhabitants  of  the  interior  of  Africa  have  in  them 
less  of  mistrust  and  revenge,  or  indeed  of  those  feelings  and  passions 
of  our  common  nature  which  must  on  an  occasion  of  this  sort  be 
immediately  called  into  action  ? 

But  though  the  negroes^  who  are  a  mild  and  inoffensive  race, 
should  overlook  the  aggression,  which,  by  the  bye,  is  the  most  er- 
travagant  supposition  that  can  be  made,  the  implacable  Moors,  who 
in  almost  all  the  African  states  possess  the  predominant  power,  and 
who  look  upon  all  foreigners,  and  especially  Chrlslianp,  with  an  eye 
of  suspicion  and  detestation,  would  not  be  so  easily  satisfied' 

Park,  ia  his  first  journal,  says  that  Mansong,  the  negro  King  of 
Bambarra,  did  not  consider  himself  safe  from  his  turbulent  Moorish 
sutgects.  If  (he  King  with  all  his  power  was  not  sufficiently  pro- 
tected, how  could  a  handful  of  men  protect  themselves  ? 

Should  it  be  urged  that  caravans  travel  through  Arabia  and 
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Egyptj  and  over  immense  tracts  in  Africa,  with  the  country  around 
them  hostile,  ii  ia  answered  that  the;  traverse  the  deserts,  or  pass 
throuf^h  smalt  villages  or  groups  of  tents,  scattered  here  and  there, 
which  can  present  no  efiectual  opposition.  The  wandering  Araba 
are  all  divided  into  panies,  and  spread  over  a  vast  extent.  Thejr 
act  in  small  bodies  only,  detached  and  independent.  There  are  but 
ftw  chances  that  the  caravan  will  meet  with  more  than  one  of  these 
at  a  time,  and  for  one  it  is  generally  an  equal  match.  But  granting 
this  argument  its  utmost  weight,  the  caravans,  with  all  these  advan- 
tages, are  often  attacked  by  the  Arabs  of  the  desert,  plundered,  and 
destroyed. 

.  In  Africa,  in  the  direction  of  the  Gambia  and  Niger,  a  caravan 
has  to  make  its  way  through  countries  in  many  parts  teeming  with 
inhabitants,  and  through  towrts  and  cities,  the  residence  of  priaces, 
and  the  seats  of  I'egal  power. 

A  very  mistaken  idea  prevails  in  respect  to  the  power  of  the 
Africans  to  resist  successfully  an  European  force  such  as  Park  car- 
lied  with  him.  There  is  nothing  in  Park's  narrative  to  encourage 
such  a  notion.  Though  but  little  capable  of  regularly  opposing  in 
the  field  an  European  force  of  almost  any  magnitude,  they  are  not 
without  numerous  sources  of  annoyance.  According  to  Amadou 
Falouma,  the  passage  down  the  Niger  was  frequently  interrupted  hy 
skirmishing,  and  even  bard  fighting,  with  the  nauves.  In  one 
place.  Park  informs  qs  that  "  the  slatee,  or  Governor  of  their 
towns  (in  the  kingdom  of  Neola)  esacfs  customs  to  a  great  amount 
from  all  the  cofifles;  and  if  refused,  they  join  together  and  plunder 
them."  In  another  place  he  says  that  "  Mansa  Kussan  threatened 
to  plunder  them  if  they  advanced  without  paying  the  customary 
tribute."  And  again  we  observe,  no  farther  inland  than  Gadoo  and 
Fouladoo,  the  natives  "  wearing  a  hostile  appearance,  having  heard 
that  the  white  men  were  to  pass,  that  they  were  very  sickly,  and 
unable  to  make  any  resistance,  or  to  defend  the  immense  wealth  ia 
their  possession." 

One  of  the  most  serious  obstacles  to  a  military  expedition  is  the 
almost  iosuperabli;  difficulty  of  moving  large  bodies  through  coun- 
tries unprovided  with  all  accommodation  or  means  of  transport.  To 
such  an  extent  did  this  inconvenience  operate,  that  Park,  instead 
of  being  able  to  pursue  the  proper  objects  of  the  expedition,  wa& 
obliged,  even  before  his  companions  began  to  drop  around  him,  to 
toil  like  a  slave,  carrying  the  liaggage,  driving  the  asses,  and  pro~ 
Tiding  against  the  multiplying  embarrassments  whicK  the  ctim- 
brous  form  alone  of  the  expedition  created. 

Beasts  of  burthen,  in  any  adequate  numbers,  seem  to  be  unob- 
tainable; and,  even  when  procured,  cannot  be  kept  together,  nor 
can  provender  be  had  in  lufficient  quantity,  without  incredible 
bhour  and  eipense. 

Another  inconvenience,  of  no  smell  moment,  attending^  the 
movemenl  of  a  very  large  c(^e  of  this  kind,  is  the  heavy  tribute 
^CDce  payable  to  the  natire  pripces^  baaw'a  taxet  mn  »«* 
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trifln,  compared  with  the  liberal  custom,  or  rather  munificent 
presents  every  nbere  lavishly  dealt  out  by  Park.  This  mtstakeo 
splendour,  instead  of  satisfying,  was,  as  we  may  naturally  conceive^ 
ofiea  the  cause  of  rendering  the  demai)ds  more  exorbitant.  These 
fiscal  charges,  regularly  rated,  must  he  as  ^unciually  paid  as  at  our 
own  custom-houses ;  and  they  are  always  proportioned  to  the  size 
and  apparent  value  of  the  coffle. 

There  do  not  appear  to  be  any  traces  of  a  road,  and  sometimea 
not  even  a  pathway,  in  any  part  of  the  country;  eo  that  the  pro- 
posal of  Park's  Editor  of  iDnking  the  escort  go  by  separate  detach- 
ments, through  a  country  having  no  roads,  and  the  topography  of 
which  is  utterly  unknown,  appears  to  be  in  the  highest  degree 
chimerical ;  and  could  be  attended  with  no  other  effect,  that  1  am 
able  to  perceive,  than  that  of  multiplying  the  diificulties  and 
dangers  ia  a  ratio  even  exceeding  that  of  the  number  of  detach- 
ments. 

The  soldiers  composing  a  military  expedition  must  of  course 
vobmteer  their  services.  The  principle  of  implicit  obedience  is  thus 
to  a  certain  degree  weakened;  and  even  were  it  otherwise,  the 
means  of  enforcing  rigid  discipline  are  necessarily  wanting.  'Xlie 
objects  of  the  enterprize  cannot  possibly  be  made  plain  to  illiterate 
aotdicrs.  Unlooked-for  obstacles  soon  damp  their  ardour;  the  wish 
to  avoid  difficulties  overcomes  every  other  consideration  ;  they  either 
lag  behind  on  pretence  of  sickness,  or  desert  altogether.  Of  thit 
there  is  an  abundance  of  instances  in  Fork's  Journal ;  and  it  Is  pro- 
bable it  must  ever  be  the  case  with  soldiers,  unless  held  down  by 
the  strong  arm  of  power,  or  animated  by  the  prospect  of  plunder, 
the  sound  of  victory,  or  ibe  hope  of  a  much  greater  reward  than 
the  nature  of  the  exploit  will  admit  of  their  receiving. 

Even  the  very  circumstance  of  the  corps  from  which  the  soldiers 
must  be  drafted  is  likely  to  defeat  the  object  in  view.  If  from  one 
on  a  home  station,  and  consequently  admitting  a  choice  of  the 
finest  men^  the  great  probability  is,  that  the  climate  to  which  they 
are  uninured  will  prove  fatal.  If  from  a  corps  already  at  one  of  the 
forts  OD  the  coast  of  Africa,  the  age,  constitutions,  and  characterj 
of  the  men,  are  not  such  as  to  encourage  sanguine  hopes  of  success. 
They  have  in  general  been  transferred  to  these  remote  station* 
either  for  misconduct  or  for  crimes. 

Park's  Editor,  on  the  authority  of  General  Gordon,  suggests  the 
propriety  of  enlisting  volunteers  from  the  three  companies  of  blacks 
serving  in  the  Royal  African  Corps  stationed  on  the  coast.  But  it 
is  worthy  of  remark  that  Park,  in  a  letter  to  the  Under  Secretary  of 
State  for  the  Colonial  Department,  states  that  "  no  inducement 
could  prevail  on  a  single  negro  to  accompany  him."  And  though 
they  should  be  induced,  by  what  means  could  they  be  withheld 
front  deserting  to  their  friends  as  they  happened  to  arrive  in  theit 
■native  districts? 

To  have  ffeveral  leading  men,  as  Park's  Editor  suggests,  would 
lead  to  disagreement,  and  probably  fnutrate  the  d^iga  at  tome 
critical  period  of  its  progress. 
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Not  to  dwell  with  two  much  minuteness  on  difficulties,  it  may 
be  mentioned  that  the  very  rank  at  which  the  ofHcers  who  have 
gone  on  these  missions  have  arrived  gives  indication  of  their  unfit- 
tiess  in  regard  to  age.  To  send  meo  somewhat  advanced  in  life  is 
to  send  them  to  almost  certain  death.  None  but  men  in  the  fulness 
of  youth  and  vigour  ought  to  be  appointed  to  so  arduous  an  attempt. 

In  the  memoir  of  Park's  life  prefixed  to  the  Journal,  we  are  in- 
formed that  Major  Kennel,  himself  a  military  character,  and,  from  his 
profound  knowledge  of  the  subject,  fully  capable  of  estimating  the 
force  of  every  argument,  was  "  so  struck  with  the  difficulties  and 
dangers  attending  the  expedition,  that  he  earnestly  dissuaded  Park 
from  engaging  in  so  hazardous  an  enterprize."  The  opinion  of  such 
a  judge,  in  himself  a  host,  is  of  the  highest  importance ;  and  had 
we  been  informed  that  persuasions  so  strongly  urged,  had,  as  is 
probable,  a  particular  reference  to  the  military  character  of  the 
expedition,  it  would  have  effectuallv  superseded  what  1  have 
written ;  and  thus  your  readers  would  have  been  spared  the  trouble 
of  reading  the  long,  and  1  am  afraid  tedious  memoir.  But  this 
information,  for  some  reason  or  other,  has  been  omitted. 

•    (to  b*  untiniHd.) 


Article  VI. 

Observations  on  the  Organ  called  Spur  hi  the  OrnUhorkinckus 
Paradoxus.    By  M.  H.  de  Blainville.* 

Dr.  Blainvillb  was  induced  to  enamine  this  or^n  in  codsCi 
quence  of  the  curious  fact  stated  by  Sir  John  Jamieson  which  I 
inserted  in  a  preceding  number  of  the  Annals  of  Philosophy.  M. 
GeofTroy  put  under  bis  disposal  the  two  specimens  of  this  animal  ia 
the  collection  of  the  Museum. 

The  organ  called  spur  in  the  omithorhtnchus,  because  it  has 
been  compared  with  the  instrument  with  which  the  tarsus  of  the 
males  of  gallinaceous  fowls  is  armed,  is  placed  very  differently  from 
that  organ.  It  is  situated  on  the  external,  and  almost  posterior  side 
of  the  leg,  almost  in  the  middle  of  the  space  which  separates  the 
lower  extremity  of  the  two  bones  of  the  leg  behind  from  the  cal- 
caneum,  towards  the  astragalus,  but  without  any  articulation  with 
these  bones,  really  adhering  only  to  the  skin.  Hence  it  appeared 
to  me  moveable,  and  capable  of  bending  forwards  and  backwards. 
Its  size,  length,  and  sharpness,  present,  no  doubt,  sufhclent  varia- 
tions. Authors  agree  that  it  is  not  found  on  females.  Some  have 
regarded  it  as  a  tiv6  spur,  others  as  constituting  a  sixth  toe  or  nail, 
but  in  reality  without  reason,  as  it  constitutes  an  apparatus  quite 
peculiar  to  this  aoimal,  and  nothing  similar  to  which  is  found  ia 
Kay  other. 

.  lb«  BDllMin  dei  Scinccs  for  May,  I8IT,  p.  83; 
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Exteraallf  we  see  merely  a  sort  of  borDy  point,  which  is  conical; 

more  or  less  curved,  adhering  very  firmly  to  the  skis,  which  {brms 

a  protuberance  at  iis  baae^aod   inlo  which  it  penetrates  pretty 

deeply.     Towards  its  point,  which  is  sometimes  very  otituse,  with  a 

convex  face,  is  a  pretty  large  oval  opening,  continued  towards  the 

base  in  a  simple  furrpw,  and  througli  whicli,  in  all  probability,  the 

point  of  the  bone,  of  which  we  shall  speak  immediately,  may  issue. 

At  the  bottom  of  the  concave  face  of  this  horny  covering  is  a  fold, 

which  is  particularly  visible  at  its  opening  at  the  edge  of  the  cavity. 

The  substance  of  which  it  is  composed  19  as  it  were  scaly,  of  a 

greyish-yellow  colour,  almost'  transparent,  and  very  thin  through 

.    the  whole  of  its  extent,  and  especially  towards  the  point. 

Within  this  sheath  we  find  the  really  offensive  organ,  which  pro- 
bably does  not  fill  the  whole  cavity,  but  which  is  surrounded  by  a 
whitish,  mucous-looking  substance.  This  organ  has  nearly  the 
form  of  its  sheath;  but  it  is  more  awl-shaped  and  pointed,  and 
formed  of  a  substance  which,  in  the  state  of  desiccation  in  which  I 
saw  it,  seems  intermediate  between  bone  and  horn,  but  approaching 
more  nearly  to  the  former.  It  was  pretty  hard,  compact,  and  yel- 
lowish ;  and  its  semiiransparence  rendered  its  interior  cabaK  some- 
what visible.  At  its  ba^e  there  is  a  wrinkled  protuberance,  winch 
serves  to  unite  it  the  firmer  to  the  skin.  Its  pointed  extremity  it 
terminated  by  a  very  fine  oblique  opening,  which  in  a  stale  of  repose 
is  horizontal  with  the  opening  of  the  sheath. 

If  we  open  this  tooth-like  substance  with  care,  we  find  that  it  is 
hollow  through  its  whole  length ;  and  that  its  walls,  which  are  very 
thin  at  the  base,  become  thicker  as  we  approach  the  pcnnt.  Thii 
cavi^  contains  an  apparatus,  in  all  probability  rencmioas,  composed 
of  a  bag  and  of  a  canal.  The  bag  has  the  shape  of  a  flask,  the' 
bottom  of  which  rests  on  the  ligaments  of  the  bones  of  the  fooC 
Id  the  state  in  which  I  saw  it,  it  was  yellow,  very  hard,  and  a  little 
wrinkled  ;  yet  I  could  easily  distinguish  iia  cavity.  Its  outward  ezf 
tremity  terminates  insensibly  in  a  narrow  canal,  twice  as  long  ai 
itself,  which  follom  the  course  of  the  cavity  in  tbe  bone,  and  ter- 
minates at  the  opening  at  its  extremity. 

I  have  not  been  able  to  determine  positively  if  the  oi^ns  which  I 
bavejost  described  constitute  the  whole  of  the  venomous  apparatus^ 
which  I  consider  as  probable,  or  if  there  be  besides  an  organ  of 
secretion,  the  liquid  from  which  is  deposited  in  the  bag,  in  order  to 
be  transmitted  through  the  caoat,  and  inoculated  by  the  bony  spur, 
n  is  nearly  the  case  in  venomous  serpents.  This  point  can  only  be 
drt^rmined  by  examining  the  firesh  animal,  or  at  least  the  animal 
preserved  in  alcohol.  Meanwhile  it  is  certain  that  the  ornithor- 
lUDchi,  and  probably  the  echidnea,  have  received  from  nature  a 
TCDomotn  «rgan  of  defence,  to  make  up  for  the  feebleness  of  the 
Kst  of  their  organization,  and  particularly  of  their  teeth.  But  it 
it  very  difficult  to  determlDe  whether  it  be  directed  against  their 
eoemiea,  or  agunst  those  animals  which  are  destined  for  their  prey ; 
though  1  think  Uie  fcntner  (»)iaioQ  the  most  probable.  It  is  obvloug 
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that  an  apparatus  so  conipieic  cannot  be  considered  as  a  toew  mgaa 
of  luxury,  or  as  an  oi^an  of  combat  betweGo  the  males  for  the  po»* 
session  of  the  females,  as  is  the  case  with  the  spurs  of  cocks;  HiU 
leis  can  its  use  be  to  retain  the  female  during  the  act  of  copulatiotti 
Yet  all  authors  are  agreed  to  confine  the  organ  called  the  spur  to  the 
males.  Unfortunately,  it  has  not  been  in  my  power  to  study  tint 
organ  in  the  echidoea. 


Article  VII. 

A  Table  showiw  theQuantity  of  Soda  (either  free  or  comlmtdmih 

Sulphur  or  Carbonic  Acid)  contained  in  the  Specimen  under  Trial 

with  Sulphuric  Acid  containing  10  per  Cent,  real  Acid.  If  fh« 
:    Specimen  under  Trial  consists  of  100  Grains,  the  Table  ycmrse 

shows  the  per  Centage  of  Alkali,    By  Charles  Tesnant,  Esq. 

Glasgow. 

(To    Dr.    thomson.) 
DBAA  SIR.  Glaigaa,  Jim  T,  tS)T. 

i  BBLTKVB  I  formerly  mentioned  to  you  that  I  Md  beCn  long  in 
thehafait  of  trying  specimens  of  the  alkalies  by  a  solutioit  of  shI- 
fjtmric  acid  in  water  containing  10  per  cent,  real  atnd ;  I  prefer  it 
m  this  diluted  state,  as  it  enables  me  to  detefmitie  the  pwat  of 
satnratiOD  with  more  precision.  The  acid  may  be  either  tinged  #ith 
vegetable  colouring  matter,  or  test  paper  so  stained  may  be  used. 
1  prefer  the  lalter>  stuned  with  the  colouring  matter  of  Tftdisbes.  I 
tise  the  add  measared  by  a  glass  tube  ^aduated  into  five  grain 
divisions,  which  are  as  small  as  well  eati  be  mads  accurately.  Tha 
inditidual  grains  are  determined  by  drops. 

This  measure  answers  all  the  purposes  of  weighing,  end  sbvei 
Hioch  time.  With  a  view  to  save  time  also  in  cakulatien,  I  use  b 
table  coMtrncted  so  as  to  show  in  one  view  tbe  per  ceritage  of  alkali 
eontained  in  any  given  specimen  of  mineral  alkali  weighing  100 
grains,  and  not  exceeding  ^4*48  per  cent,  alkali,  whiidi  is  tfae 
highest  J  have  foand  in  any  specimen^  even  in  the  best  of  Barilla. 

Yoa  will  observe  that  I  assume  i^-ths  or  -6  of  a  grain  as  tha 
quantity  of  real  soda  equivalent  to  satur&te  one  graio  of  real  aul' 
phniie  acid,  which  is  somewhat  more  than  Dr.  Wollaston's  estima- 
tion, though  less  by  a  small  fraction  than  Mr.  Dalton's.  It  therefore 
forms  a  medium ;  and  being  a  limited  decimal,  of  easy  cylculatiba> 
I  assume  it  in  preference  to  the  precise  estimation  of  any  pliblica'- 
tion.  I  iuclose  you  a  copy  of  the  table,  which  you  are  at  liberty  to 
publish  in  your  Journal  if  you  consider  it  of  any  value. 

I  have  found  it  extremely  useful  in  otir  manufactoryi  and  more 
easy  in  application  than  any  mode  of  trying  the  various  qualities  of 
soda  I  have  yet  seen  su^ested  on  that  siibject. 

1  have  also  tables  constructed  on  similar  [irinciplea  for  ascertainiDg 
the  value  of  the  various  descriptitms  of  potaab  and  vokdl^  alkali^ 
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tried  with  the  same  acid,  and  which  you  may  have  if  you  consider 
them  worthy  of  notice.      ■     ■ 

I  also  keep  a  stock  sorution  of  soda  containing  tivcper  cent,  pure 
alkali,  for  the  pu^iose  of  :tryiag  the  itrength  of  vfiTioi^s  acids,  but 
,  have  constructed  no  tables  for  them,  having  seldom  occasion  to  use 
this  test.    They  would,  however,  be  ^ qualiy  easy  of  construction. 
Believe  me,  dear  Sir,  ever  feithfully  yours, 

ClIAKLlilS   TbNN4NT. 


Gn 

Grain) 

Grs. 

Groin! 

C,n. 

GraiB9 

Gn. 

QMJDl 

Cn. 

OnDis 

<«lr.. 

Qw-iB 

Ac. 

Soda. 
IHIS 

Ac. 
5! 

SDd^ 

Aci4. 

Sad>. 

A«d. 

Soda. 

■  Acid 

Soda. 

Acid 

Soda, 

1 

4«S 

101 

8-08 

151" 

IK-OS 

801 

16-08 

S51 

80-08 

8 

0-16 

58 

4-16 

108 

818 

158 

18-16 

208 

16-16 

852 

80-15 

3 

084 

SS 

4'M 

103 

8-84 

1» 

12-2* 

203 

16-?4 

in 

80-84 

* 

0'9e 

■64 

4-3a 

104 

8'33 

154 

19-38 

5^04 

16-32 

80  32 

5 

0'40 

06 

4-40 

105 

8-40 

155 

18r40 

205 

ir40 

8,55 

£0-40 

*  a 

0-48 

SO 

4-48 

106 

8-48 

156 

18-48 

806 

!a-4s 

250 

80-48 

7 

0-56 

67 

4-56 

lOT 

S-H 

157 

12-56 

807 

IS-58 

857 

20-56 

8 

064 

SS 

4-64 

108 

8-64 

158 

18-64 

808 

1684 

838 

20-1S4 

0 

0-T! 

59 

4'7S 

109 

8'7S 

159 

18-78 

809 

16-78 

859 

80-78 

"10 

0-80 

60 

4'80 

110 

8-80 

ISO 

18-80 

810 

18S0 

260 

20-80 

11 

0-S8 

61 

4'88 

111 

8'88 

161 

18^88 

811 

16-sa 

961 

80-88 

18 

Q-96 

1  oa 

4-BO 

119 

8-98 

168 

18-S8 

818 

16-96 

8A8 

20-9J 

13 

1-04 

1  83 

J-04 

113 

S'M 

1«3 

13-04 

213 

17-04 

81-04 

14 

1-18 

;  64 

il2 

114 

9-18 

164 

1312 

214 

17  12 

861 

81-12 

15 

l-iO 

«s 

5^80 

llfi 

i-so 

I  as 

13-W 

815 

17-20 

8M 

81-80 

16 

1-B8 

^ 

5-S8 

118 

9-8S 

168 

13-38 

818 

J7-9e 

808 

IIS 

17 

1-38 

6T 

5 '36 

1)7 

9-36 

167 

1S38 

217 

17-38 

im 

IB 

1-44 

68 

fi-M 

118 

9+1 

168 

ia-44 

sia 

17-44 

888 

81 -W 

\9 

l-fig 

eg 

5'5S 

119 

9'58 

169 

13-5i 

819 

11-51! 

869 

!i-6a 

90 

too 

TO 

fl-80 

ISO 

960 

no 

1^-80 

820 

17-80 

870 

81-60 

SI 

l-SS 

71 

6-68 

181 

9-88 

171 

13-68 

881 

17-68 

871 

81-68 

«e 

I-TS 

78 

B-70 

188 

9-76 

178 

13-76 

888 

17-78 

878 

21-78 

S9 

1-84 

73 

5-W 

183 

9-84 

113 

13-84 

883 

17-S4 

873 

21 -$4 

,s* 

i-ta 

74 

5-M 

124 

8-99 

174 

13-&8 

2M 

17-98 

flT4 

ei'-BS 

S5 

e-oo 

73 

6-00 

185 

10-00 

175 

14-00 

225 

18-00 

S75 

28-00 

S6 

808 

IB 

608 

186 

looa 

176 

14-08 

886 

18-08 

27S 

e8-d8 

JT 

816 

77 

•■la 

18T 

lO'lO 

177 

U-16 

887 

IS- 18 

877 

28-16 

28 

S-24 

18 

6-84 

188 

16-84 

178 

14  84 

sas 

18-81 

878 

28-84 

S9 

S-32 

79 

6-38 

139 

10-38 

179 

14-38 

299 

18-38 

879 

88-38 

^ 

8-40 

80 

OM 

130 

10-40 

180 

14-40 

230 

18-40 

itW) 

88-49 

31 

!'48 

81 

6' 48 

131 

10-48 

181 

14-48 

831 

18'4B 

981 

82-48 

SS- 

g'se 

88 

636 

138 

10-56 

188 

lf66 

S39 

Its-SB 

888 

!B8-S9 

M 

8-S4 

6? 

e-M 

183 

10-64 

188 

14-84 

233 

18-64 

283 

i-^ 

S4 

8-TB 

84 

e-T8 

134 

10-78 

184 

14-78 

231 

18-73 

S84 

36 

8-80 

86 

8-80 

135 

10-80 

185 

14-80 

835 

18-80 

886 

88-80 

36 

8-68 

86 

a'88 

136 

10-88 

186 

14-88 

239 

18-88  i 

286 

82-88 

an 

8^ 

8T 

B96 

137 

10-98 

187 

14-OS 

837 

IS'96 

887 

88-96 

aa 

3M 

88 

7-04 

138 

11-04 

188 

15-04 

838 

1904 

188 

83-04 

a» 

3-t8 

89 

7-18 

13» 

1M8 

18» 

15-13 

898 

1918 

18V 

83.-ia 

40 

S«) 

90 

7-80 

140 

190 

16-eo 

810 

19-80 

190 

83-EO 

41 

3-88 

91 

7-38 

141 

11-88 

191 

15-88 

84 1 

19-88 

891 

SS-BS 

4S 

3-36 

93 

7  38 

u-se 

198 

15-36 

848 

19-86 

898 

23-36 

? 

3-44 

93 

1-44 

143 

n-44 

193 

15-44 

91S 

19-14 

993 

59-44 

■44 

3'flS 

94 

7-58 

144 

11-68 

194 

15-58 

214 

19r58 

99* 

S3-5B 

4S 

3-SO 

B6 

vm 

145 

11-60 

195 

16-80 

845 

19-60 

895 

23-60 

^e 

3-68 

9S 

1-88 

146 

11-88 

198 

15-68 

848 

19-B8 

296 

83-68 

At 

ST« 

§1 

7-76 

147' 

11-76 

197 

1478 

M7 

19-7« 

B«7 

83-76 

n 

m 

08 

7-84 

148 

11-84 

198 

16-84 

848 

19-81 

298 

83 'M 

99 

7-98 

149 

11-98 

199 

15-98 

219 

19-98 

299 

83-93 

so 

400 

100 

8-00 

150 

18-00 

800 

16-00 

840 

80-00 

SOO 

84-00 
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Article  VIII. 

Table  t^  DtffererUial  Equations.    By  Mr.  James  Adams. 

(To  Dr.  TlKniison.) 

SIR,  SfMwAMiM,  Jhm  14,  I81T. 

Ir  in  your  opinion  the  following  table  of  differential  eqnations  be 
likely  to  prove  useful,  1  will  thank  you  to  fvlnt  It  in  the  Annab  of 
Plutosopmf,  and  you  will  oblige. 

Sir,  yoar  humble  servant, 

Jahbs  AoAua. 

The  table  ia  formed  from  the  expression  d{af)  =  3f  {dy  Iz  ■{- 
^^1,  and  the  known  difierentials  of  the  sines,  cosines,  &c.  of  cit' 
colar  arcs :  I  signifies  Napeiiao  logarithm. 

1.  d(aa.3f^-')  =  dx  (rin.  x)*^ '  cos.  a:  (i sin.  x  +1} 

2.  d (sin.  3f^ ')  =  dx  (sin.  x)** '  sin.  x  {(cot.  x)*  —  / sin.  xj 

3.  d  (sin.  x"^ ")  s=  d  x  (sin.  x)"* '  {1  sin.  x  (sec.  «)•  +  1} 

4.  <i(iin.  x*')  =  dx(wn.x)'*"  (cot.  x)*  {(sec.  x)' /  sin. x  +  1} 

5.  d  (un.  X"  ')  =  dx  (sin.x)^'  cosec.x {(tang. x)*i sin. x  +1} 
C.  d  (sin.  a;™" ')  —dx  (sin.  x)"™" '  cosec.  x  cot.  x  { 1  —  /  sin.  x} 

7.  d(co8.  X*"')  =  dx(cas.  x)"^ '  cos.  x  {ices,  x—  (tang,  x)' J 

8.  ^(cos.ar"')  =1  —  dx  (COS.  x)~"  sin.  x{/cos.  x  +  1} 

9.  d  (cos.  x^' ')  —  dx  (cos.  x)-*- '  (tang.  x)»  {(cosec.  x)'  /  cos. 

x-1} 

10.  d (cos. a!~^ ■ )  =  —  d X (cos. x)"*-* {(cosec. x)*  icos.x  +  1} 

11.  d  (cos.  «~')  =  dx(cos.x)"'"tang.xsec.x{/coi.x—  1} 

12.  dicoB,*—')  '=  —  dx  (cos.x)™^'  sec.x  {(cot.x)*  Icoi. 

x+  1} 

15.  d  (laug.  x^" )  =  dx  (tang. x)*- •  cos.  X {/ tang.  X  +  (sec.  x)"} 
14.  d(tang.  af~')  =  d  x  (tang,  x)"-'  aa.  x  {(cosec.  x)*  —  I 

tang.  x\ 
15.d  (tang,  x"^')  =  d  X   (tang,  x)"^'    (sec.  x)*  {I  tang. 
X  +  IJ 

16.  d(taog.x*')  »  dx  (tang,  x)"-' (cosec.  x)'{l  -/tang.*} 

17.  d  (tang.  X"  - )  =  d  X  (tang,  x)-  ■  cosec.  x  {(sec  *)•  +  (tang. 

x)*  I  tang,  x} 


18170  T'o^''  of  D^ena^l  Efuafimi.  117 

18.  d  (tang.  «""  ■ )  =  d  «  {tang.  a;)~" "  (cosec.  *)•  {sec.  x  — 
cot.  X  /  taag.  x} 


19.  fl  (cot.  af^')  ts.  dx  {cot.  x)**^'  cos.  x  {I  cot.  «  —  (cosec.  «)• 

(Ung.  x)» } 
i!0.  d{cot.jr*-')=  —  ix(cot.x)~'siD.«{ieot.x  +  (cosec. x)*} 

21.  rf(cot.  x*^')  =s  dx(cot.x)"*'(8ecx)«{/cot.«  —  1} 

22.  d{cot.  x^')  =  —  d X  (cot.  x)""  (cosec.  x)' {Z cot,  X  +  IJ 

23.  dx{cx>x..3f"')  =  d  X  (cot.  x)'~-tang.  x  sec.  x{/cot.x  — 

(cosec.  x)* } 

24.  dx  (cot. x~"' )  3B  —  d X  (cot.  x)*™-'  (cosec.  x)» {cos.  x / 

cot.  X  +  sec.  x} 


25.  d(sec.x**')  =s  dx(sec.x)*^'cos.x{/9ec.x  +  (taog.x)*! 

26.  d  (sec.  x™')  =s  dx(sec.  x)""aiD.  x{l  —  /sec.  x} 

27.  d(fiec.3f"*')  =  rfx(aec.x)'^'(iec. x)*{/see.x  H-  (sui.x)'J 

28.  d  (sec.  x)~^*  =  rfx  (sec.  x)"*''^!  —  (cosec.  x)'  fsec.x} 

29.  d  (sec.  X™-')  =r  dx  (sec.  x)™''tang.  xsec.  x  {/sec.x  +  !}■ 

30.  <i  (sec.  X"^')  =.  dx  (sec.  xj^^'cot  x  cosec.  x  {  (tang,  x}' 

—  /  sec.  a:} 


SI.  d  (cosec.  x""')  s=  dx  (cosee.  x)*^'coe.  x{^ cosec.  x  —  1} 
32.  d  (cosec. X™-')  =  —  dx  (cosec.  xf  '  sin,  x  {/cosec.  x  + 

(cot.  x)»  J 
SS.  d  (cosec.  x"°"")  ==  dx  (cosec.x)"^"{(sec.<r)*icosec.x— IJ 
34.  d  (cosee.  af^')  =  —  d  x  (cosec.  x)"*'  (cosec.  x)*  {I  cosec.  x 

+  (cos.  x)*  > 

85.  d{cosec.  oT^'}  =  dx  (cosec.  x)^'  cosec,  x  {  (tang.  *)•  i 

cosec.  X  —  1} 

86.  d  (cosec.  x™*')  =  —  d  x  (cosec.  x)"™-'  cot  x  cosec.  x 

{/cosec.  X  +  1} 


s7.  d  (log.  :.^  -)  =  iuy  ■  Ji^  +  i^i^i 
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Article   IX. 

Experiments  on  the  Composition  and  Properties  of  the  Naphtha  of 
Amiaw).  By  M.  Theodore  de  Saussure.  Read  to  the  iSocie^  of 
Natural  Philosophy  and  Natural  Hislory  of  Geneva.* 

AiTBa  ascerlaiaing  that  alcohol  andethec  may  be  represented  hy 
ole6aat  gas  and  a  certain  quantity  of  water,  which  predominates  in 
the  alcohol,  I  was  led  to  examine  whether  several  other  inflammable 
"Bodies,  of  which  I  shdl  hereafter  give  the  analysb,  might  not  be 
subjected  to  the  same  law. 

^M  'of  the  first  subsIaDces  which  I-es^ined  with  this  object  i|i 
Tiew  is  the  naphihaf  found  at  Amiano,  in  the  states  of  Parma, 
which  differs  in  several  remarkable  properties  from  the  essential  oils. 
If  it  were  more  common,  it  might  advantageously  supply  (be  phtee 
<^  oil  of  turpentine  for  a  variety  of  purposes.  It  is  more  volatile) 
is  at  least  as  good  a  solvent,  has  a  less  tenaceous  odour,  is  not  liabte 
to  become  coloured  and  thick,  to  be  decomposed  by  the  action  of 
air  and  light,  and  ia  scarcely  altered  by  the  action  of  the  most 
powerful  ^emical  agents,  such  as  the  rarneral  acids  and  the  fixed 
alkalies.  As  the  properties  of  this  bitumen  have  not  been  correctly 
determined,  I  make  it  the  sut^ect  of  the  present  paper. 

The  knowledge  of  naphtha  is  very  ancient.  Dioscorides  and 
Pliny  distinguish  by  this  name  a  volatile  combustible  liqutd,  either 
white  or  black,  which  sometimes  issues  from  the  earth,  and  some^ 
times  collects  on  the  surface  of  water.  They  observe  that  it  catches 
fire  ara  little  dtsunce  from  an  inflamed  body;  they  Ascribe  it  as 
-feund  in  the  smne  pans  of  Sicily,  Syria,  and  the  ArckipelBgo,  wbeie 
it  occurs  at  present. 

We  do  not  know  the-  causes  that  lead  to  the  formation  of  naphtha 
in  the  bosom  of  the  earth.  We  know  only  that  when  asphaltum  is 
decomposed  in  close  vessels  by  heat,  it  yields  pelroleutn  tfnd  naph- 
tha: and  that  petroleum,  which  is  a  heavier  and  less  volatile  oil 
than  hbpbtba,  yields  it  also  when  tbas  treated.  The  asphaltum 
found  in  the  Val-de-Travers,  in  Switzerland,  appeare  to  have  an 
-animal  origin.  The  rock  which  furnishes  it,  or  which  is  penetrated 
with  it,  is  almost  entirely  composed  of  shells,  and  exhibits  no  trace 
of  vegetables.  There  is  no  coal  in  tliat  country;  but  we  meet  with 
«-grettt  4eft)  of  sulphate  of  lime.  The  mines  of  asphaltum  in  the 
department  of  tlie  Ain  are  without  any  coal  in  their  neighbouihood; 
but  we  find  animal  petrifftctions  and  metalline  sulphates.  It  k  pro- 
bable from  this  that  this  kind  of  bitumen  may  sometimes  owe  its 
^'r1gin  to  the  action  of  stdpfaurio  acid  on  asonal  EubalBaees. 

•  Translated  from  (he  Bibliutheque  UuWwgelle,  it.  116,  for  Feb.  tS*7. 

-f  The  pttrolenm  of  AmiaDO,  which  yieldt  Hbundaace  of  Ihia  naphiha  nbfn 
dialillrd,  coui  at  Geaoa  odIj  eight  centimti  tbe  pound,  aod  »  employed  to  1i|ht 
the  atreeti  of  the  citj.    {Ana.  de  Chim.  torn,  zW.) 
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l«7.3  of  the  JSaphitm  lif  4mim.  us 

SaetiScd  B^tbR  is  quite  yt^AtUe  At  ths  Mjjpary  ten|WMurc  of 
^  stfQOspbeK  j  but  there  M  reww  to  fuspea  th|rt  it  dges  wt  occw 
Wtgrally  in  that  stale.  It  is  \i»u^\y  QOQtaminatQd  with  petroleum, 
vbiob  may  W  se^watcd  by  refiieEttea  di$tilUktions,  and  vitb  wluch  it 
hta  b«en  oftvn  eoD^iiDdsd.  Tb«  D&tuf«l  li^^ijia  qf  AmioAO  «ppqan 
St  its  ttatfCQt  to  its  slate  of  iii)|wrijly  «s  a  Vfk9spfiK«t  yellov  liquid, 
with  a  great  df^v^  of  fluidity,  and  itaviog  a  sp«:cific  gravity  of  0*836, 
Whea  i  drew  ofi*  by  a  very  slow  distilktioD  i^bout  a  fourth  of  itliia 
substanoe,  J  obtained  a  tfauspareat,  colourless  liquid,  a«  iAuiid  as 
alcohol,  and  baviog  the  if  eciSic  gnawity  of  0769  at  t^  temperstvM 
of  59°.  .On  jdisttlling  this  Uqvid  twice  more,  aad  letaiaiDg  only  the 
portioDs  that  came  ov«r  first,  it  di£Euied  very  little  io  its  appearaoce 
from  what  I  first  obtained,  xaA  its  specific  gravity  was  0'756  fU  the 
ten^ierfttweflf  66°.  This  dei^ity  was  dqi  diminished  by  suUequent 
distillations,  even  wlieu  they  were  made  off  a  great  quantity  of 
BBuriate  of  lime,  k  is  to  this  liquor  ^lus  rectified  that  all  the  pr»> 
perties  which  I  shall  asugn  («  naphtiia  belong.  It  was  interesCii^ 
to  compare  them  with  i,be  propei!ties  of  naphthas  obtained  from« 
difierent  source ;  but  the  n^htha  of  AjEWano  is  the  ooly  one  which 
i  could  procute  iu  suiBcient  abundaiice  for  a  rigid  examination.'  The 
naphthas  which  I  procured  in  ^malliquantitiesiby  the  distillation  <^ 
the  petroleum  .of  Gabifm,  and  pf  the  ^asphaltum  of  the  department 
of  the  Ain,  appeared  \o  Joe  to  ppssjes^,  after  .repeated  ,distitIatioiH, 
the  specific  gravity  of  the  naphtha  of  Aipiano,  the  same  .fluidity,  and 
nearly  the  same  .volatility.  They  bad  tlw  fame  t|ctioii  oa  alcohol, 
ODthe  mineral  aoidsj  .^ndon  tbeplkalies.  They.did  not  diAer  from 
pure  naphtha,  exeept  by  liavipg  a  slight  shade  of  yellow.     I  de- 

E rived  them  pf  it  by  distilling  ibew  from  sulphuric  acid ;  .but  they 
ecame  Bgaip  yellow  by  exposure  to  i||e  light;  which  is  .not  the 
ease  with  rectified  naphtha  of  Amiano.  Notwithstanding  this 
diSflrence,  I  think  (bat  all  these  naphtlias  should  be  .considered  u 
identical  in  their  e»eQtial  .principles. 

Impnternaphtha  hasusUAlly^^tfong,  penetrating,  and  very  ]ast- 
u)g  odoiur.  .That  of  jpuie  naphtha  is  weak  and  fugitive.  It  is  alowst 
without  taste. 

It  catch«s  -6^  at  a  small  distance  from  an  inSamed  body,  and 
bnn»  wiih.B  white  flame  mi^ed.wtth  much  soot. 

On  papQF  it  forms  a  stain,  which  disappears  in  a  few  minutas,  evea 
ip  the  lowest  temperatures. 

Acct^ding  to  most  authors,  naphtha  becomes  yellow  when  ex- 
pocad  to  the  air  and  to  light ;  it  thickens  at  the  same  time,  and  is 
c«i verted -into  .petroleum.  But  such  marked  results  have  prohnbly 
been  observed  only  in  naphtha  already  contaminated  with  petroleum. 
In  my  experiments  ^ir  qnd  light  have  had  no  very  sensible  acttoo  on 
pure  naphtha.  le^posed  fei.the  sun  fw  15  days  mphtha  in  contact 
with  20  times  its  bulk  of  air,  without  obsecving  any  change.  The 
experiment  was  continued  for  t8  montb»  in  a  diBiise  light,  and  the 
Touime  of  the  air  diminished  only  one  hundredth  part.  The  altera- 
ticw  which  it  hwl  undergone  vwssicaTCelyieDgibletft  the  elidiowetar. 
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Tbe  whiteness  and  specific  gravity  of  the  naphtha  were  not  percep- 
tibly altered.  The  itnn'urS  naphtha  of  Amiano  deepens  in  colour 
when  exposed  to  tbe  light,  absorbing  oxygen  very  sensibly,  llie 
colourless  naphtha  obtained  by  a  dittillatioo  continued  too  long, 
and  which  has  a  greater  specitic  gravity  than  1  have  indicated  for 
the  most  complete  rectification  of  this  bitumen,  becomes  yellow  ia 
the  same  manner ;  but  pure  naphilia  (of  the  specific  gravity  0*758) 
which  1  left  expwed  to  the  light  in  phials  only  half  fiill,  has  un- 
^i^ne  no  evident  alteration  in  three  years,  ft  is  possible,  hoiv- 
ever,  tliat  some  change  may  take  place  hereafter,  in  cnsequence 
of  the  small  absorption  of  air  which  I  have  noticed  above. 

Naphtha  may  be  totally  distilled  over  several  times  in  a  moderate 
heat  without  undergoing  any  decomposition. 

Of  the  Vapour  of  Naphtha. — ^The  elasticity  of  the  vapour  of 
napWha  (of  the  specific  gravity  0*7581)  is  equal  to  0'0453  metre 
(1-78  inch)  of  mercury  at  the  temperature  of  72'5'*.  Hence  it 
boils  at  the  temperature  of  186°.  The  elasticity  Of  that  vapour  is 
deduced  from  the  dilatation  which  air  underwent  over  mercury 
when  naphtha  was  let  up  into  it.  This  air  dilated  in  the  ratio  of 
100  :  106-67  at  the  same  temperature.  Tliis  tension,  ascertained 
at  the  same  time  in  the  vacuum  of  a  barometer,  was  found  to 
amount  to  0-0466  metre  (l-Sii  inch).  But  this  last  method  may  be 
less  exact,  because  naphtha  absorbs  very  quickly  a  considerable 
quantity  of  atmospheric  air,  which  is  diseognged  in  a  vacuum,  and 
which  cannot  be  got  rid  of  without  putting  the  liquor  again  in  con- 
tact with  the  extomal  air.  The  vapour  of  naphtha  has  an  elastic 
force  four  times  as  great  as  that  of  oil  of  turpentine,  which  has  the 
{greatest  elasticity  of  all  the  essential  oils  pfoperlyso  called. 

The  density  of  the  vapour  of  naphtha  is  2-833,  supposing  that 
of  common  air  to  be  1.  It  will  be  2*567  if  ^c  suppose  that  of 
oxygen  gas  1.  Hib  density  was  obtained  by  taking  the  weight  of 
air  saturated  with  naphtha  at  the  common  atmospheric  tempera- 
ture, and  following  the  process  for  determining  the  weight  of  gases. 
'  For  this  operation  the  air  was  impregnated  with  naphtlu  over  mer- 
cury in  a  receiver  without  lute,  and  shut  by  a  glass  stop-cock,  to 
which  was  attached  a  globular  vessel  exhausted  of  air,  which  was 
to  be  filled  with  the  air  impregnated  with  naptha.  I  found  that  at 
'  the  temperature  of  725'',  and  -.(hen  the  barometer  stood  at  0*72525 
metre  (28*55  inches),  the  weight  of  common  air  is  to  that  of  air 
impregnated  with  naphtha  as  I  :  1*1145.  The  density  and  the 
tension  of  the  vapour  of  naphtha  appear  a  little  less  when  this  liquor 
swims  upon  water,  and  when  we  employ  that  liquid  instead  of  mer- 
cury to  shut  the  receiver. 

Air.  impregnated  with  the  vapour  of  naphtha  has  several  remark- 
able properties.  This  vapour  is  scarcely  absorbed  by  water.  It  may 
be  passed  a  great  number  of  times  through  that  liquid,  and  even 
bept  over  water,  without  losing  its  principal  characters. 

The  presence  of  this  vapour  in  some  carbureted  hydrogen  gases 
may  occasion  a  mistake  respecting  their  composition.    Thus  by  dia*^ 

.Google 


1817.]  of  the  Naphtha  of  Ammo.  121 

tilling  over  the  naked  fire  difiereat  Epecimena  of  petroleum,  I  ol>< 
buned  over  water  towards  the  beginning  of  the  process  e  carhureted 
kydrpgen  gasj  which,  after  being  washed  by  a  solution  of  potash, 
had  a  apeciSc  gravity  greater  than  that  of  any  carbureted  hydrogea 
koowD.  It  was  !■!  129,  supposing  that  of  air  to  be  1.  100  parts 
in  Tolume  of  this  gas  required  for  comptcte  combustion  355  of 
oxygen  gas,  and  formed  220  of  carbonic  acid  gas.  It  broke  ta 
pieces  eudiometers  of  glass  which  had  remained  endre  under  the 
lame  circumstances  when  olefiant  gas  was  detonated  in  them,  I 
thought  at  first  that  I  had  obtained  a  new  gas;  but  on  observing 
that  naphtha  was  produced  by  the  distiltstion  of  petroleum,  and  that 
OQ  the  supposition  that  the  new  gas  was  olefiant  gas  saturated  with 
naphtfaa,  it  would  liave  almost  the  same  specific  gravity  that  I  fband 
it  to  have,  I  concluded  that  tny  supposition  was  well  founded.* 

Common  air  saturated  with  the  vapour  of  oaphtha  (which  I  shall 
call  napklkated  air)  bums  like  carbureted  hydn^en  gas  when  placed 
ib  contact  with  a  burning  body,  but  cannot  be  kindled  by  electricity. 
This  is  the  case  also  with  naphthated  oxygen  gas. 

When  a  measure  of  naphthated  air  is  mixed  with  a  measure  of 
hydrogen  gas,  the  mixture  cannot  be  fired  by  electricity;  so  that  if 
this  test  were  alone  attended  to,  we  might  conclude  that  nooxygen 
ns  was  present.  It  is  necessary  to  add  a  greater  dose  of  oxygea 
Define  combustion  will  take  place. 

A  very  small  quantity  (a  20th,  for  example)  of  hydrogen  gas, 
when  added  to  naphthirted  oxygen,  enables  the  vapour  to  be  kindled 
I^  electricity,  and  the  strongest  glass  eudiometers  are  broken  by  the 
violence  of  the  detonation. 

If  at  the  common  temperature  of  the  air  we  put  a  stick  of  phos- 
phorus into  naphthated  air  standing  over  water,  the  oxygen  dr  the 
air  is  not  absorbed.     We  must  apply  a  heat  sufficient  to  melt  the  , 
phosphorus  before  a  diminution  of  volume  takes  place. 

Nitrous  gas  and  the  alkaline  hydro-sulphurets  absorb  the  whole  of 
the  oxj^n  from  naphthated  air.  We  may,  therefore,  by  the  differ^ 
ence  in  the  result  of  the  eudiometrical  processes  with  phosphorus  at 
the  common  temperature  and  the  hydro-sulphnrets,  judge  of  the 
presence  of  certain  emanations  in  air. 

I  put  some  peas  with  water  under  mercury  into  a  recover  filled 
with  naphthated  air.  They  germinated  as  readily  as  in  the  same 
quantity  of  pure  atmospherical  air;  but  they  vegetated  a  longer 
time  in  this  last,  and  their  action  on  the  air  was  different,  la 
common  air  the  grains  replace  the  oxygen  which  they  absorb  by  the 
■ame  vi^me  of  carbonic  acid  gas,  and  of  course  do  not  alter  the 
bulk  of  their  atmosphere.     But  as  soon  as  they  have  absorbed  all  the 

■  'DMMulytii  daet  not  agree  eisclly  with  that  inppoiitloi),'  But  the  oleflut 
MuonchttabeHHaeirbal  modified  by  tbe  ilroDi;  beat  neccuBry  todiatil  petrolevni. 
Bciidei,  Ihe  aoaljtii  can  be  niade  oiilj  on  a  mall  qaaniily  af  tbe  na  wbicb  J 
examine,  because  wa  are  obliged  la  mil  it  nilh  eii  timea  iti  Tolumc  of  uxjs'nto 
coaUe  Ibe  (ndloneter  to  miii  itw  deioDiiioD, 
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oi^ygan,  they  dilate  It  by  na  einissioD  of  carboaic  acid  gu.  Thatfi 
Ksults  are  the  same  with  dead  apd  dyiD^  gmios ;  but  in  napbthate^ 
flir  the  grains  form  more  cartonic  acid  gaa  thao  they  absorb  fijf 
oxygeo  gas ;  or,  in  other  words,  thej  dilate  their  atmosphere  by  ^a 
emission  of  carbonic  atid  gas  before  they  have  absorbed  all  the 
oxygen.  This  is  not  because  the  grains  juffer  more  in  naphtiiated 
air  than  in  common  air ;  for  in  this  Ia$t  the  dead  and  dviug  grajw 
replace  all  the  oxygen  by  an  etjuaJ  BDiissioQ  of  carbomc  acid  gas. 
6ut  the  cause  of  the  difference  is  the  iaflueDce  of  the  oxygeo  of 
oaphtijated  air  is  partly  neutralized  by  the  vapour  of  naphtha;  juflt 
as  the  influence  of  the  oxygen  on  phosphorus  while  cold  IS  destrofe^ 
hy  the  presence  of  ^at  vapour,  which  renders  the  oxygen  ia  certaw 
respects  analogous  to  azotic  gas.  It  is  probable  frooi  this  that  tbe 
hurtful  actijoQ  of  certain  odours  on  tlie  animal  ecoDomy  depends  in 
aome  cases  on  a  similar  cause,  and  not  always  on  the  direct  influeace 
of  these  odours  on  our  nerves. 

Water. — Naphtha  is  insoluble  in  water;  but  that  liquid  becomfli 
impregnated  with  the  odour  pecuh'ar  to  that  bitumen.  Wlien  a  d,rop 
«f  naphtha  is  let  fall  on  the  surfaoe  of  water,  it  spread^  and  aasuoies 
the  appearance  of  a  thin  pellicle,  at  first  colourlesa,  but  speedilir 
becoming  thinner,  and  assuming  the  finest  tints  of  the  rainbow,  and 
^eedily  disappearing  by  evaporation.  This  play  of  colours  has  be«B 
long  observed  with  water  and  petrolevai*  With  them  it  is  pertna- 
nent,  on  account  of  the  fixity  of  ihe  petroleum-  I  kept  for  some 
years  pure  naphtha  in  contact  with  water  And  air  In  a.  close  phialf 
aod  the^  liquors  have  not  been  sensibly  modified. 

Alcolud. — Naphtha  is  considered  as  insoluble  in  alcohol ;  but  ( 
have  found  tiiat  absolute  alcohol  dissolves  it  iu  every  proportion. 
Alcohol  at  41°  of  Beaumi's  areometer  dissolves  a  fifth  of  its  weight 
of  napththa,  and  an  eighth  when  it  is  at  Sfi°  of  that  AKoaieter. 
This  liquid  dissolves  so  much  less  naphtha  the  more  it  is  oiised 
with  petroleum.  The  solubility  of  naphtha  in  alcohol  mor£  «r  less 
diluted  with  water  is  nearly  the  ^me  as -that  of  oil  of  tuT]>eotine. 

Sulphuric  ether,  petroleum, /at  oils,  pitch,  eiSfiofigi  oils,  com- 
Une  cold  with  naphtha  in  every  proportion. 

Camphor. — Naphtha  dissolves  cold  the  thiiee- fourths  of  its  weight 
«f  camphor.  When  hot,  it  dissolves  a  stil)  greater  proportion,  which 
precipitates  as  the  liquid  cools  in  a  q>ongy  state. 

Amher  does  not  dissolve  in  naphtlui.  Shell  lac  and  .copai  .axe 
almost  insoUihle  in  it.  The  decoction  of  tbcni,  made  in  an  (^n 
vessel,  does  not  contun  one  hundredth  part  of  its  weight  .of  thes« 
bodies  in  solution. 

White  wan  may  be  mixed  cold  with  naphtha.  A  milky  liquid  is 
produced,  which  deposites  wax  in  a  state  of  great  division,  and 
which  exhibits  at  its  surface  a  transparent  salution,  containing  but 
little .  wax.  By  the  assisUnce  of  heat  the  wax  dissolves  in  every 
proportion  in'this  bitumen.  The  hot  solution,  on  cooling,  coagu- 
lates into  an  opakepaitr,  if  the  nepbthaisia  amaUguaotjgr.    But 
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if  it  U  vety  fopctabuadant,  we  obteia  an  opake^  p»ty  deposit  in  a 
iransparent  liquid  boldii^  tlw  ekventh  part  of  its.  weight  of  wax  ia 
soiutioD. 

When  caoutchouc  is  macerated  in  naphtha,  it  swells  in  a  moit 
extraordiaary  otanner.  It  becomes  at  least  30  times  more  bulky  . 
than  in  its  primitive  state,  without  changing  its  shape  in  the  liquid. 
Tlie  n^ihtha,  after  a  rascerelion  continued  for  4ii  hours,  cmtains  ia  ' 
BC^utioa  «n)y  the  seren  thousandth  part  of  its  weight  of  caoutchouc. 
'By  b<rilii)g,  and  partialty  evaporating  the  liquid,  we  obtain  more  con- 
centrated solutions.  They  IJorm  a  varnish,  which  dries  readily,  and 
which  presents  the  elastic  substance  almost  colourless,  but  possessed 
.  of  all  Its  properties  [  but  the  caoutchouc  never  dissolves  completely 
in  these  processes.  The  insoluble  residue  has  the  appearance  of  a 
gelatinous  matter,  impregnated  with  naphtha,  which,  when  dried) 
is  reduced  to  a  very  smnll  volume,  exhibiting  an  elastic  substance 
like  caoutchouc.  It  sj^ears  from  this  that  naphtha  divides  caont- 
chouc  into  two  elastic  substances,  the  one  more,  the  other  less 
soluble  in  the  menstruum.    The  last  retains  the  colouring  matter. 

Sulphur  is  not  sensibly  attacked  in  the  cold  by  naphtha.  E^ 
boiling,  a  portion  of  it  is  dissolved,  which  does  not  exceed  the  12th 
part  of  the  weight '<tf  the  liquid.  Tlie  solution  is  yellow  and  trans- 
parent. It  becomes  colourless  on  cooling,  depositing  the  sulphn 
ciystallized  in  fine  needles,  which  are  long,  and  very  brilliant,  but 
which  afterwards  break  of  themselves,  and  become  tamiiihed.  The 
naphtha  retams  in  solution,  after  cooling,  a  small  quantity  of  suli- 
fjhur,  which  is  partly  carried  out  of  the  vessel  by  ibe  spontaoeouB 
evaporation  of  the  liquid,  and  which  is  deposited  in  powder  on  the 
surrounding  bodies.  This  solution  leaves  for  residue  some  taiao- 
ecopic  ci^Bials  of  sulphur. 

Phosphorus. — AJiundred  parts  of  naphtha,  at  the  heat  of  eballt- 
lion,  dissolve  six  or  seven  parts  of  phosphorus.  The  phosphorua 
partly  precipitates  in  drops  and  iu  powder  as  the  liquid  cools.  Alter 
this  precipitation,  the  decanted  liquor  deposites  in  a  few  days  'pm- 
malic  crystals  df  phogphoras. 

Chlwine. — 1  caused  a  rapid  current  of  obloiine  in  the  state  efgm 
to  pass  for  an  hour  and  a  half  through  eight  grammes  (1234-  grains) 
of  naphrtia.  The  liquet  became  hot,  and  the  chlorine  separated  in 
the  state  of  muriatic  acid.  After  (his  operation  the  naphtha  smoked, 
in  consequence  of  the  pMsence  of  the  acid,  with  which  it  was  im- 
pregnated. It  gradually  lost  this  property,  and  then  exhibited « 
Ifluid  oil,  wfalOh  was  volatile  and  inflammable,  but  a  little  less  vola- 
tile than  naphtha.  By  that  operation  it  acquired  the  sp.  gr.  0-f84, 
or  somewhat  more  than  it  was  before.  It  was  become  more  soluble 
in  aqueous  alcohol,  end  was  more  easily  altered  by  the  nvnepd 
acids.  Its  smell  was  aoaloj^ous  to  that  of  thyme.  It  became  brown 
hythe  adbn  of  air.  }n  other  respects,  the  changes  which  the 
naphtha  underwent  by  this  experiment  were  not  very  remarkable. 

Iodine  does  not  dissolve  cold  in  naphtha,  except  in  a  very  sffltrti 
pn^rtira ;  about  one-eighth  of  tlte  weight  of  the  lujuid.     U'bJB 
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aolutioD,  vbicb  hai  a  deep  purple  colour,  curia  off  it,  when  U 
eimporates,  all  the  iodine  which  it  coataios. 

Mineral  Adds. — The  adds  have  little  action  oa  naphtha.  Con- 
centrated  sulphuric  acid  has  no  action  in  the  cold.  When  a  mixture 
tS  one  part  naphtha  aod  two  parts  of  sulphuric  acid  are  distilled, 
traces  of  sulphurous  acid  are  disengaged  without  efiervescencc.  The 
alteration  which  the  naphtha  might  liare  received  was  not  observed. 

White  and  fuming  nitric  acid  exhibits  no  other  mark  of  acdng  on 
naphtha  in  the  cold  than  a  very  slight  yellow  shade  which  it  aojuiret. 
This  result  may  serve  to  distinguish  naphtha  from  the  essential  oils 
and  from  petroleum,  or  to  ascertain  whether  the  naphtha  is  not 
mixed  with  one  of  these  fluids,  especially  with  oil  of  turpentine, 
which  is  often  employed  to  sophisdcate  it.  Nitric  acid  added  to  such 
a  mixture  becomes  brown  in  a  few  minutes. 

Naphtha  introduced  over  mercury  into  a  receiver  full  of  muriatic 
acid  gas  only  absorbs  2^  times  its  bulk  of  it.  The  liquid  is  found 
Ddchanged  after  it  has  given  out  in  the  air  the  gas  which  it  had  ab- 
sorbed. The  essential  oils  act  very  differently.  The  recti6ed  oil  of 
lavender  absorbed  210  times  its  volume  of  muriatic  acid  gas  without 
being  aatqraled,  and  changed  at  the  same  time  from  pale  yellow  to 
bUu^Ktsh  red.  Oil  of  turpenUne  was  saturated  by  absorbing  163 
times  its  volume  of  this  gas.  It  formed  the  camphorated  matter 
which  is  one  of  the  remarkable  products  of  this  absorpticm. 

Fhxd  Alkalies. — The  hydrates  of  potash  and  soda  in  fragments 
are  scarcely  attacked  by  naphtha,  1  have  kept  them  for  several 
months  in  this  bitumen  without  their  undergoing  any  other  change 
than  a  slight  brown  cloud  upon  some  parts  of  tbeirsnrbbe.  When 
the  mixture  is  boiled,  the  liquid  scarcely  becomes  muddy.  Browa 
flocks  are  formed,  but  in  too  small  quantity  to  be  subjected  to  any 
examination.  Naphtha  underwent  no  change  when  boiled  with  a 
concentrated  solution  of  potash  in  water.  It  is  known  that  Sir  H. 
Davy,  while  employing  thb  bitumen  to  preserve  potassium  and 
•odium,  first  perceived  that  they  did  not  undet^  any  alteration  in  it 
when  it  had  not  been  in  contact  with  the  air;  but  that  in  that  case 
an  alkali  was  formed,  which,  by  uniting  with  the  tnly  liquid,  pro- 
duced a  brown  soap.  Since  the  alkalies  in  the  state  of  nvdrate  do 
not  form  a  sensible  quantity  of  this  soap,  we  must  conclude  that  it 
is  not  formed  except  wlieu  the  oside  of  potassium  and  sodium  are 
not  in  the  state  of  hydrate.  Naphtha  is  very  easily  ifflpregoated 
with  atmospheric  air ;  and  we  ought  to  ascribe  to  tlus  prompt  ab- 
■orption  the  alteration  which  potassium  and  sodium  imdergo  in  that 
liquid  when  exposed  to  the  air. 

Atnmoma. — -Naphtha  is  capable  of  absorbing  only  2|  times  its 
Toluipe  of  ammoniacal  gas  at  the  mean  temperature  of  the  atmos- 
|diere.  The  liquid  does  not  become  muddy  by  this  penetration. 
Oil  of  turpentine  exhibits  the  same  results.  Kit  the  essential  oil 
of  lavender  absorbs  47  times  its  volume  of  this  gas,  and  becomes 
mttddy  by  this  absorption.  Naphtha  forms  with  ammonia  dissolved 
in  water  a  white  pellicle,  which  is  insoluble.    This  product,  which    - 
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ta  almys  my  Kanty,  does  not  liquify  at  the  tempenture  of  boiliDf 
water.    It  is  destK^ed  bf  ioag  exposure  to  the  air. 

Sugar,  gtans,  and  starch,  do  not  dissolve  in  naphtha. 

DeeomposUum  of  Naphtha  in  a  red-hot  Porcelain  Tabe.-~-l  dia- 
t3ted  slowlf  22*43  gramnies  of  naphtha  through  a  red-hot  porcelain 
tnbe,  connected  with  a  long  glass  tube  surrounded  with  cold  water, 
wiA  a  small  glofaular  vessel,  and  whh  the  pneumatic  trough.  The 
distillation  lasted  seven  hours,  and  furnished, 

1.  In  the  porcelain  tube  4'7  grammes  of  very  dense  i 
having  the  metallic  lustre,  and  similar  to  that  obtained  by  d 
posing  the  essential  oils  in  the  same  way. 

2.  4- 13  grammes  of  a  brown  empyreumatic  <nl  mixed  with 
Dapfaiha  and  charcoal  in  a  very  divided  state.  This  oil,  by  sublima- 
tion at  the  temperature  of  95°,  yielded  about  a  gramme  of  colour- 
less crystals  in  rhomboidal  plates,  thin,  transparent,  shining,  and 
often  truncated  on  their  acute  angles.  This  substance,  which  is 
volatile,  ioflammabie,  insoluble  in  water,  inalterable  by  exposure 
to  theair,  and  having  a  strong  empyreumatic  odour  mixed  with  that 
of  benzoin,  appears  to  me  to  be  the  same  as  that  which  is  produced 
in  the  decomposition  of  ether,  alcohol,  and  the  essential  oils,  by: 
the  same  process.  The  residue  of  this  sublimation,  being  treated 
with  ether,  was  dissolved  by  that  liquid,  excepting  a  pasty  matter 
like  |Htch,  which  weighed  O-?!  gramme.  This  solution,  when 
sufficiently  concentrated,' appeared  yellow  by  transmitted,  and  green 
by  reflected,  light.  Petroleum  alone,  when  rectified  and  concen- 
trated, has  the  same  property. 

3.  9*697  grammes  of  carbureted  hydrogen  gas ;  the  first  third  of 
which  had  a  specific  gravity  of  0*37368,  abstracting  -^  of  aaote 
which  was  mixed  with  it,  and  which  might  have  been  furni^d  1^ 
the  water  of  the  trough,  100  parts  io  volume  of  this  gas  consumed 
1S5-5  of  oxygen,  forming  65-36  of  carbonic  acid  gas.  Hence  it 
fallows  that  100  of  this  gas  contain  by  weight  72*7'^  carbon  and 
27'5  hydrogen.  The  specific  gravity  of  the  last  third  was  0*4413. 
100  parts  in  volume  of  this  gas  consumed  153*^5  of  oxygen  gas, 
forming  77''?  of  carbonic  acid.  The  absence  of  oxygen  In  thia 
gas  is  a  strong  proof  that  it  does  not  exist  in  naphtha. 

In  this  analysis  there  was  a  loss  of  3'9  grammes.  It  was  owing 
to  a  brown  oily  smoke  which  was  carried  into  the  water  of  the 
trough. 

j4nahsis  of  Naphtha  by  the  Detonation  of  its  Vapour  ct  Oxygen 
Gos^^I  introduced  over  mercury  94*5  milligrammes  of  naphtha 
into  1078  cubic  centimetres  of  oxygen  gas  contaminated  with  -^^ 
of  azote  at  the  temperature  of  65  ,  and  when  the  barometer  stood 
tt  28-23  inches,  when  reduced  to  the  temperature  of  32°.  After 
some  hours,  all  the  naphtha  disappeared ;  for  that  there  might  not 
be  naphtha  in  excess,  betides  that  which  was  in  the  state  of  vapour, 
I  bad  taken  care  that  the  quantity  of  this  bitumen  was  much  lest 
than  was  requisite  to  saturate  the  gas.  The  mixture  occupied  under 
thc  cinniDUtaaces  abovt  stated  1 104-5  cul»c  cenUmetres.    I  ailded 
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tp  it  -^  of  bf  drogeo  gu ;  and,  after  detonating  the  niztwe  bj 
electricity,  I  found  tbat,  suppraiag  the  gu  reduced  to  the  votwne 
which  it  would  occupy  undna  prenure  of  0*76  metre  (29*92  in.) 
>Dd  at  the  temperature  of  32°,  the  naphtha  alone  had  conaumed 
217*7^  cubic  Gentimetres  of  oxygen  gas  in  order  to  produce  miter^ 
aad  153*93  cubic  centimetres  of  carbonic  acid  gas. 

A  sohnion  of  neutral  nitrate  of  mercury  added  to  the  water, 
formed  by  the  slow  combuition  of  napbtha,  mised  with  aaiid  in  a 
close  tube,  heated  by  a  lamp,  and  which  contained  250  cubic  cen- 
timetres of  oxygen  gas,  indicated  the  presence  of  a  )ittle  ammoDw. 
The  quantity  of  this  alkali,  estimated  by  a  procesi  which  I  t»fe 
described  in  the  Bibliotbeque  Britannique  (Ivi.  347),  indicated  a 
portion  of  ;zote  which  amouols  at  the  moat  to  one  hundred th.[)arl 
ef  the  weight  of  the  naphtha.  When  I  detonated  in  a  eudioineter 
die  vapour  of  naphtha  with  oxygen  gas  mi^d  with  azote,  this  Us( 
ges  rather  diminished  than  augmmted  by  the  combustion.  These 
nsults  show  that  the  quantity  of  azote  contained  in  naphtha  most 
bs  very  small. 

.  According  to  these  data,  1 00  pnrts  of  naphtha  contain  ia  we^ht^ 
abstracting  the  azote. 

Carbon 87*G 

Hydrogen 12-78 

100*38 

I  did  not  obtain  from  the  combustion  of  naf^tbain  the  o^b  wii^ 
and  at  the  orifice  of  a  serpentine,  a  quantity  of  water  soffioent  to 
mil^ect  it  to  a  rigid  esamination ;  and  I  do  not  conceal  that  tfas 
oompoMtioD  of  this  bitumen,  deduced  (as  I  have  done  in  soma 
uialogous  analyses)  from  th«  consideration  only  of  the  i^antity  of 
oxygen  consumed,  and  of  carbonic  acid  ^oduced,  by  the  combus* 
MB,  is  liable  to  some  uuoertajnty.  But  I  have  employed  the  onljp 
process  which  the  present  state  of  the  science  appeared  to  oflbr  foi 
aoalyziDg  a  substance  go  volatile^  and  so  difficult  to  decompose,  as 
aaphtha. 

To  find  the  ratio  of  the  voluoie  of  the  vapoar  of  oa^tha,  apd 
^lat  of  its  elements,  we  may  admit,  teking  oxygen  gas  for  unity, 
that  the  density  of  the  vapour  of  carhon  is  0-'Jit4,  and  th^t  i4 
hydrogen  gas  0*0663.  The  application  of  these  values  to  the  aqa-; 
Ijnis  of  naphtha  shows  that  its  vapour  (wbose  density  we  determined 
oj  experiment  at  2'567)  contains  five  volumes  of  hydrogen  gas  and 
three  viduines  of  the  vapour  of  oarboo,  and  that  the  re-unipn  of 
Aeae  elements  into  a  single  volume  .gives  the  number  2-597>  which 
imfoaches  sufficiently  to  the  density  of  the  vapoiu  of  naphtha  to 
induce  us  to  consider  the  two  results  as  the  same. 

If  we  make  this  comparison,  assuming  2833  tor  the  denaity  c^ 
the  vapour  of  naphtha,  atmospheric  air  being  considered  as  jl,  and 
admitting,  with  Gay-Lusaac,  that  the  density  of  the  v^wur  of 
carbon  is  0*416,  and  that  of  bydrogOD  O'PfftK,  v«.shaJJ  Oftd.t^ 
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Bl^thlb  {•  cOffpOBBd  «f  six  vduma  irf  the-npiMr  of  carbbD  and  of 
fitfe  vohtnMB  of  bjrdrogen  gi>  cond«n*ed  into  one ;  Air  thi*  will  giv« 
tlie  density  2-962,  very  near  2-833,  the  deniity  of  the  ^iipdat  of 
mphthi  ftmnd  by  MfKrimeDt. 

WhMt  vte  tet  out  from  t)w  conHi<ien*)oii'«f  volumes  to  MciHy  ^t 
«iM)ys»,  100  of  naphtha  contHin  ID  w<right 
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In  the  combustion  of  naplitha  thus  consrituted,  the  oxygen  gas 
consumed  is  to  the  carbonic  add  gas  produced  as  1 00  :'  70-5&.  ' 

We  conclude  from  this  analysis  (liat  naphtha  is  a  carbureted 
hydrogen  containing  more  carbon  than  defiant  gas,  which  consists 
by  weight  of  85-03  parts  of  carbon  and  14'97  of  hfdcogea.    ■ 
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he  R4gne  Animal  dislribu^  ^aprhs  son  Organisation,  S^c.  Par  Le 
Chevalier  G.  Cuvier,  4  torn.  8vo.     Paris,  1817. 

In  the  pteface  the  aoifaar  professies  to  give  a  short  account  of  all 
the  genera  of  animals  that  have  been  esrablishcd  by  Authors ;  and 
for  the  purpose  of  rendering  them  intelligible  to  students,  for  whom 
the  work  is  intended,  he  proposes  to  throw  them  under  great 
generic  heads,  and  to  dDBOttirmte  theai  suh-gengra,  sufitriog  Uiem 
to  retain  their  names,  in  order  to  assist  the  memory,*  He  rejects 
the  use  of  technical  language,  as  far  as  posdble;  and  mentions  the 
authors  to  whom  he  is  indebted  for  peculiar  tlcWs. 

The  introduction  is  highly  interesting :  Jo  it  he  speaks  of  the 
systems  of  natural  history  in  general,  and  discusses  the  differences 
between  animals  and  vegetables ;  t  but  ahhough  we  have  not  time 
to  enter  into  this  part  of  the  subject,  which  is  foreign  to  our  pur- 
pose, yet  we  cannot  but  expi^s  our  surprise  at  his  maintaining  the 
exploded  opinion  that  vegetables  absorb  the  carbonic  add  emitted 
by  the  respiration  of  animals  1  He  treats  too  of  organic  elements, 
of  their  functions  and  aj^ication,  in  a  manaer  that  does  him  but 
little  credit. 

He  next  treats  of  the  general  distribution  of  animals,  wbJeh  ht 
divides,  as  in  his  paptr  in  the  Annates  du  Museum,  into  four  types 
{embranchements) , 

*  KdlnwhiE  Ihe  Limsan  -method  of  dUidlrts  p>pi^,{>lwlMiB,  STjllks^  Ac. 

f  AniB^  and  tegetiblei  rcapiTt,  and  chftaee  tl>c*taBr.b*d  a«riai«Dt  twaflllil 

■eoenarj.br  (luitwppsrt,  tocnKs,  &e.;  feu  tbe  iincof  4iMtDM<M  ii-atslMCiira 
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Tjrpe  I.  Piritlrata,—BTain  and  prinmwl  ntTvaat  cord  cDre- 
kped  ia  a  bony  owe,  compowd  of  the  skull  and  vertebm.  Muscles 
attacl>ed  to  the  bones. 

l^pe  2-  MoUusca. — Unia  or  principal  part  of  the  nerrous 
system  placed  near  the  cesmiiugus.     Muscles  attached  to  the  skin. 

Type  3.  Articulaia, — Nervous  system  compoKd  of  two  longi- 
tudinal knotted  cords  placed  in  the  belly.  Muscles  attached  to  the 
external  covering,  which  is  generally  hard,  and  is  always  articu- 
hted. 

Type  4.  Radiata. — ^No  distinct  nervous  system.    Body  radiated. 

M.  Cuvier  has  given  the  characters  of  each  ^rpe  at  full  length, 
and  has  then  divided  each  into  classes.  * 

Type  I. — Vbetbbrata.    ■ 

Class  i.  Mammalui. 

2.  Aves. 

3.  R^lia. 

4.  Paces. 

Type  II, — MoLLUscA. 

C3ass  5.  Cephalopoda. 

6.  Pleropoda. 

7.  Gasteropoda. 

8.  Acephata. 

9.  Brackiopoda.     Genera :  Lingula  and  Terebratuhw 
10.  Cirrkopoda. 

Type  llt.—Arliadata. 

.  Class  II.  ./baeUdes.    Worms  with  red  blood. 

12,  Crvslatxa, 

13.  Arackmdes. 
l-i.  Insecta.  f 

Type  IV. —Radiata. 
Class  15,  Eckinodermata. 
16.  Iniestina. 
17-  AcalepktB.    Medusa,  actinia,  &c. 

18.  Polypoda. 

19.  Ivfi^ia. 

In  the  detail  M.  Cuvier  has  shown  a  degree  of  carelessness  and 
inconsistence  that  we  should  not  have  expected  from  the  author  of 
the  following  passage: — "  Le  determination  precise  des  especcs  et 

•  WhcTetbeclBnesKK  different  from  those  menlloned  in  dnrprteediitgaiiaibent 
we  iball  %\ye  an  eiUDplc  of  one  or  more  genera. 

t  The  Ihtrd  iDlome,  which  ia  by  far  the  bMt,  containi  the  clmei  craitecca, 
•rachaldei,  and  Intccta,  and  nai  wriltea  by  t«treille,  who,  from  bii  friesdAlp 
tat  Gorier,  ha*  Mcrific«d  ^1  hb  priocipln,  in  order  to  render  Ihlt  part  a  ^cctt 
with  the  rctt  of  tbe  work. 
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de  Jeiir  dwracteres  distineli&  fait  la  premiere  base  mt  laqudlv 
toWes  Jea  recbcfcbes  «le  I'iuBtoire  natucelle  doivent  ^tre  fond^;  le« 
obsemtioiu  lea  plus  curieusss,  ks  rues  les  plus  aoDvelles  perdcut 
presque  tout  leur  m^rite  quand  elles  sout  d^pourvues  de  cet  appui  t 
«<  nulgi^  r«rKl!t^'de.Ge  ^enre'de  tnyail  c'ett  part  U  que  dotveat 
(Kmiiaeacer  toiu  ceuK  qui  se  propoeent  d'arriver  a  d«  r^aultati 
uHides."  He  has  ereo  referred  to  a  figure  of  a  meTma.id  for  his 
dugong  J I  (yo\.  i.  p.  27B)  and  has  placed  the  argonaula,  naulUtu 
omntwittoi,  Sx.,  wfaow  aniinals  are  uoknowo,  amongit  the  cepha- 
lopoda :  and  altliough  be  has  placed  unto  and  armiania,  whow 
animala  are  exactly  similar,  as  two  diatinut  genera;  yet  he  luB 
coDsidered  tajftilus  and  taodiota,  vbose  animab  are  difierent,  as 
anb-genera ! 

We  might  fill  a  number  of  our  Annalt  with  an  enumeration  of 
the  inaccuracies  and  inconsistencies  of  the  author.  Those  given, 
however,  will  suffice  to  show  that  the  work  must  be  used  by  students 
wkh  B  great  deal  of  caution.  We  wish,  however,  fully  to  be 
undentood  to  admit,  ^t  it  contains  more  informatioD  than  any 
other  introductory  wodc,  and  a  quantity  of  very  valufAle  matter, 
which  is  genenlly  put  together  with  haste  and  carelessness.  Tlie 
piatea  are  very  bad,  and  in  some  inataaces  infxirrect.  Jt  is  the 
wont  «tf  Cuvier'a  productions. 

II.  Essag  on  the  Origin,  Progress,  and  present  State  of  Galvamsm  : 
contamme  Irtvesfxgations,  experimental  and  speculative,  jo/*  the 
prindpiff Doctrines  offered  for  the  Exflanaiton  of  its  Pheno- 
mena, and  a  Statement  of  a  neuf  Hypothesis.  Hantmred  bg  the 
Royal  Jrish  Academy  with  the  Pnxe.  By  M.  Dtmovan. — 
Dublin,  ,1816.    8vo. 

This  is  a  work  of  no  ordinary  merit,  and  does  great  credit  to  the 
author,  both  for  the  extensive  knowledge  of  the  subject  whidi  tt 
disfdays,  the  actateness  with  which  the  different  theories  are  exa- 
mined, and  the  ingenuity  displayed  in  the  contrivance  of  the  new 
hypothesis,  by  which  be  endeavours  to  account  for  the  different 
phenomena.  The  scientific  world  lie  under  considerable  obligation 
to  the  Royal  Irish  Academy  for  liavin?  occasioned  the  composition 
of  90  ingenious  a  performance :  sod  IVIr.  Donovan  promises  fair,  if 
be  persevere  in  the  career  which  he  has  so  happily  begun,  to  do 
<mait  to  his  country,  and  to  contribute  materially  to  the  improvement 
of  those  sciences  to  which  he  has  devoted  his  attentiou.  Chemisti^ 
is  already  indebted  to  his  sagacity  for  the  discovery  of  the  sorlrtp 
add,  which  had  even  escaped  the  indefatigable  Seheele.  The 
present  essaiy  does  still  greater  credit  to  hit  abilities.  If  we  cannot 
always  subscribe  to  the  soundness  of  his  opinions,  we  never  fail  to 
be  struck  with  the  ingenuity  which  he  displays ;  and  he  seldom  loses 
sight  of  that  urbanity  of  manner  with  which  the  opinions  of  men 
of  science,  even  when  erroneous,  ought  always  to  be  treated.  _ 
The  essay  ii  divided  into  three  parts.    In  the  first  he  givfs  • 
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■ketch  of  the  history  of  gslvaiium ;  in  the  second  he  explBiiu  and 
diicnsses  ihe  different  hypotheses  by  which  the  galvanic  pnenometia 
have  been  accounted  for ;  and  in  the  third  he  gives  hii  own  new 
h^othesii  of  galvani&m. 

The  history  of  galvanism  he  divides  into  four  periods:  1.  The 
phenomena  observed  before  the  era  of  gslvanism  pn^>eriy  so  called. 
These  were  the  shocks  given  by  the  hsh  called  the  torpedo,  Aa 
observation  of  Du  Verney,  nearly  the  same  with  the  fact  afterwards 
detected  by  Galvani,  that  when  the  nerves  going  to  the  thighs  and 
legs  of  a  newly  killed  trog  are  touched  with  a  scalpel,  the  parts 
helow  them  are  thrown  into  convulsions.*  Sultzer,  in  1767)  oh- 
served  that  when^a  piece  of  silver  in  contact  with  lead  is  applied  to 
the  tongue,  a  peculiar  taste  is  perceived,  though  neither  metal  by 
itself  gives  any  taste.  In  17^7  ^r.  Bennet  discovered  that  certain 
nets^  after  contact  with  each  oth^r>  became  feebly,  but  distiactly^ 
electric. 

3.  The  second  period  begins  in  1791*  when  Galvani  discovered 
muscular  contractions  effected  by  simple  .metallic  associations,  and 
continues  till  the  discovery  of  the  voltaic  pile  by  VolU  in  I799« 
The  experimenters  during  this  period  were  numerous,  and  the  tacts 
discovered  curious.  Mr.  Donovan  attaches  a  greater  value  to  Hum- 
boldt's experiments  made  at  this  time  than  has  generally  been  done 
by  those  who  have  turned  their  attcotioD  to  this  branch  of  the 
subject. 

3.  The  third  period  contains  the  gradual  developement  of  the 
^yncal  and  chemical  powers  of  combined  galvanic  arrangements. 
This  period  goes  only  to  the  commencement  of  1 804.  The  prin- 
cipal experimenters  were  Nicholson  and  Carlisle,  Cruikshanks, 
Davy,  WolJBSton,  and  Hitter. 

4.  The  fourth  period  contains  the  generalization  of  the  chemical 
c&cts  of  galvanism ;  and  the  discoveries  that  have  resulted  froni 
the  application  of  a  general  principle.  Here  the  principal  esperi- 
mefiters  were  Berzelius,  Hitter,  and,  above  all,  Davy.  Berzelius 
and  Hisinger  first  generalized  the  law  according  to  which  bodies  are 
decomposed  by  the  galvanic  energy ;  and  Davy  happily  applied  this 
law  to  the  decomposition  of  the  alkalies  and  earths.  In  this  part  <rf 
his  history  Mr.  Donovan  quotes  the  experiments  of  Mr.  Peele.  He 
does  not  appear  to  be  aware  that  Mr,  Peele's  pretended  experiments 
were  dierely  a  philosophical  hoax  on  the  public,  no  such  experi- 
ments in  fact  having  been  ever  made.  He  omits,  too,  all  menlioa 
of  the  focts  determined  by  Gay-Lussac  and  Thenard,  and  described 
by  therfa  in  their  Recherches  Physico-chimiques,  a  book  of  unques- 
tionablie  merit,  which  contains  a  great  number  of  most  valuable 
ftcts.  I  know  not  whether  it  be  worth  while  to  mention  an  inad- 
vertency which  pervades  the  whole  of  Mr.  Donovan's  book,  and, 

•  Mr.  DaBaTaaqaalnfartbiif^t  Mem.  Far.  1100,  p.  58.  Id  m j  cap;  of  Ibe 
MhwIfm  of  (b*  French  Academv,  Ahick  it  (he  )M«Bd  ediUM,  Ub  fatl  occun  In 
p.  40. 
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which,  though  slight,  ought  howerer  to  be  corrected :  the  name  of 
Theodor  Van  Grottkas  b  uaiformly  spellec)  Gndthius. 

The  second  part  of  Mr.  Donovan's  essay  is  divided  into  five 
chapters.  In  the  fiist  he  es^mioes  the  hypothesis  of  Volta,  who 
considers  all  the  pbenomena  of  galvanism  (o  be  produced  by  llic 
agency  of  electricity  alone.  In  the  second  he  examines  tht  hypo- 
thesis of  Fabroni,  who  considers  the  phenomena  of  galvanism  to  be 
produced  by  chemical  affinity  alone.  In  the  third  be  examines  lbs 
opinion  of  the  British  philosophers,  |nrlicularly  Dr.  Wollaston  and 
Dr.  BostcKk,  who  united  the  hypotheses  of  Volta  and  Fabroni. 
According  to  tbem,  the  phenomena  are  produced  by  electricity ;  but 
the  electricity  is  evolved  by  the  chemical  action  of  the  const  it  ueRts 
of  the  galvanic  battery  on  each  other.  In  the  fourth  chapter  the 
hypothesis  of  Davy  and  BerzeUus  is  examined.  It  is  well  known 
that  they  consider  electricity  and  chemical  affinity  to  ))e  one  and  the 
lame  power.  Bodies,  according  to  them,  unite  when  they  are  in 
opposite  electrical  Etales,  and  they  separate  when  brought  into  the 
same  electrical  state.  The  object  of  the  fifth  chapter  of  this  part  ia 
to  prove  tliat  electricity  is  not  the  real  agent  in  galvanic  phenomena. 

Fart  the  third  is  occupied  with  the  author's  new  hypothesis  of 
galvanism.  It  is  divided  into  two  chapters.  The  first  is  employed 
in  explaining  the  hypothesis;  and  the  second  in  ^>plyiog  it  to  the 
principal  phenomena  of  galvaoism. 

Affinity,  in  our  author's  opinion,  is  a  property  belonging  to  all 
bodies,  though  they  cannot  always  unite  in  consequence  of  it,  being 
prevented  by  some  other  circumstances.  If  a  piece  of  zinc  be 
plunged  into  diluted  nitric  acid,  it  immediately  begins  to  dissolve, 
in  consequence  of  the  affinity  between  it  and  the  acid.  The  same 
solution  takes  place  when  copper  is  put  into  diluted  nitric  acid. 
From  these  experiments,  it  is  obvious  that  both  zinc  and  copper  . 
have  an  affinity  for  nitric  acid.  If  the  two  meials  lie  placed  in  lon- 
tact>  and  then  plunged  into  diluted  nitric  acid,  the  zinc  dissolves 
more  rapidly  than  before,  but  the  copper:  does  not  dissolve  at  all : 
therefore  the  copper  has  transferred  its  affinity  for  oxygen  to  the 
zinc.  The  zinc  has  acquired  a  stronger  affinity  for  oxygen  than 
before,  and  the  copper  has  lost  that  affinity.  The  copper,  how- 
ever, effervesces,  and  gives  out  hydrogen  gas.  It  has  acquired  a 
greater  affinity  for  hydrogen  than  formerly,  while  the  copper  has 
loat  its  affinity  for  that  principle.  The  zinc  has  transferred  its 
affinity  for  hydrogen  to  the  copper.  The  affinities  of  liodies  may 
be  divided  into  two  sets.  The  first  set  consists  of  oxygen  andncids; 
the  aecond  set,  of  hydrogen,  alkalies,  earths,  and  metals.  When- 
ever two  metals  are  placed  in  contact,  one  of  them  transfers  its. 
affinity  for  oxygen  and  acids  to  the  other ;  while  that  other  transfers 
itaaffioi^for  hydrogen,  alkalies,  eanhs,  and  metals,  to  the  first. 
lliis  tratisfer  of  affinity  is  the  principle  which,  in  Mr.  Donovan's 
<^nK»i,  explains  the  nature  and  energy  of  the  galvanic  battery.  In 
•noi^  it  constitutes  the  foundation  of  gnlvanism,  which,  in  his 
,  has  no  conaexiao  with  electricity  vfhatever.  He  UlustrMea 
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his  {winciple  with  great  ingenuity,  aad  briogs  many  vatuable  expe- 
rimeDts  and  observations  in  support  of  bis  o[HDions ;  so  that  they 
appear  much  more  plausible  in  the  essay  itadf  than  they  can  do 
here  when  stripped  of  al)  these  illustrations  nai  fxprriments. 

Tlie  gaUanic  ji^eiioiiieDa,  to  the  eiptanatioa  of  which  Mr. 
DoDQvan applies  his  hypothesis,  are  the  following: — 

1.  Metallic  Arborizations,— ii  is  generally  known  that  if  a  plate 
of  copper  be  immersed  in  a  solution  of  ulrer  in  nitric  acid,  the 
silver  is  pcecipitated  in  tbe  metallic  state,  while  the  ci^pa  is  dis- 
solved. In  the  same  way,  when  zinc  is  immersed  in  acetate  of 
lead,  the  zinc  dissolves,  while  the  lead  is  precipitated  in  the  metallic 
state.  The  precipitateid  metal  in  these  cases  usually  appears  in  the 
form  of  long  threads  or  crystals,  arranged  lilie  the  branches  of  trees. 
Hence  die  phenomenon  is  called  arborixalion.  Zinc  and  iron  throw 
down  copper  and  lead  id  the  metallic  state ;  lead  throws  down 
copper,  copper  throws  down  bismuth,  bisnuith  mercury,  and  mer- 
cury silver.  Mr.  Donovan  shows  that  his  hypothesis  explains  these 
precifutations  in  s  satisfactory  manner.  When  zinc  and  copper  are 
placed  in  contact,  the  copper  transfen  its  affinity  for  oxygen  and 
acids  to  the  zinc,  while  the  zinc  transfers  its  affinity  for  hydrogen 
and  bases  to  the  copper.  Hence  when  a  plate  f^  zioc  is  plunged 
into  a  solatiop  of  copper,  the  copper  kaing  its  affinity  for  o^^n 
and  the  acid  appears  in  the  metallic  state;  while  the  zinc,  bwing 
acquired  a  stronger  af&qity  for  oxj^en  and  acids,  dissolves  in  its 
place.  The  knowledge  of  the  order  in  which  these  tnafea  take 
place,  when  two  metais  are  placed  in  contaet,  enables  us  to  deter^ 
mine  when  arhonzations  will  make  their  appearance.  Mr.  Dottovaa 
Aiows  that  his  explanation  will  even  apply  to  those  cases  in  which 
the  usual  order  of  the  precipitation  of  metals  is  revened  in  coose- 
quence  of  galvanic  acticHi, 

2.  General  Chemical  Effects  of  Galvamsm. — These  effects  are 
the  decompositions  of  water,  acids,  oxides,  &c.  the  hydrogen  ot 
metallic  base  being  evolved  at  the  negative  side  of  the  galvanic 
battery,  and  the  oxygvn  or  acid  at  the  pontive  side.  These  deeom- 
positicMJS  are  ascribed  to  the  increased  affinity  of  the  kidc  for  oxygen 
and  acids,  and  of  the  ci^iper  for  hydrc^n  and  bases.  Iliese  in- 
eremeots  of  affinity  he  conceives  to  be  sufficient  to  account  for  tbe 
decompositions  which  take  place. 

S.  EUctrical  Pheriomma  manifested  hy  Gulvamc  Arrangements. 
—He  considers  affinity  and  electricity  at  antagonist  forces.  Hence 
he  conceives  that  when  affinity  acts  with  energy  electricity  must  hd 
evt^ved.  This  is  the  part  of  his  hypothesis  nhtdi  Mr.  DoDeran 
seems  to  me  to  have  made  out  in  the  least  satisfactory  manner. 

4.  The  Eight  and  Heat  manifested  by  Gaivanic  Arrangefaenit.^t 
Heat  and  affinity  being  of  opposite  principles,  he  conceives  that  ■ 

.  sudden  transfer  of  the  one  will  disengage  the  teller.    And  light  and 
heat  are  so  closely  connected  that  we  may  expect  them  to  a 
pany  each  other. 

5.  The  Cotttraciiotis  tmd  Shock  pradmed  in  Amauds  ig  ( 
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jtrrangemenh.^-UK  i»  of  opinion  that  these  are  produced,  not  by 
electricity,  but  by  ^e  cfaemioRl  action  of  the  subitances  applied  on 
the  aiuscl«s  and  aerves. 

Such  is  R'  short  aketeh  of  Mr,  Donovan's  very  curious  and  inle- 
resting  perforuifmce.  I  have  peresed  the  work  with  considerable 
pleasure^  aad  nceK*i  Irom  it  not  a  tittle  informal  ion.  His 
i^nions,  I  think,  deserra  a  full  esamination.  I  must  acknowledge, 
however,  thM  hib  reasoning'  has  failed  m  produce  in  my  ttidd  d 
eoovktioD  of  th«  accuracy  of  his  hypotKe&ia.  He  hai  been  at  pitias 
to  infivm  vt  that  by  tram/er  of  smntty  he  means  merdy  that  the 
affliiity  ot  one  body  for  ox^n  h»  mcFeased  nhile  the  same  affinity 
in  the  aecMtpanying  body  has  undergone  a  proportional  diminurion. 
Now  I  caft  form  no  concentioo  of  the  possibility  of  such  a  transfer, 
unless  the  two  kinds  oi  atboity  bvoi^t  into  view  by  galvanic  expe- 
riments  were  inherent  in  two  fluids  residing  in  m^ter,  and  capable 
of  being  transferred  according  to  eert^n  laws. 

Were  we  to  suppose  the  existence  of  two  such  flaids  in  coppeV 
atid  zinc,  it  Would  be  easy  to  suppose- that  the  fluid  producing  thti 
affinity  for  oxygen  might  acetimultlte  in  the  zinc,  while  the  fluid 
poducing  the  affinity  for  hydrogen  might  accumulate  in  the  copper; 
With  such  aa  hypothesis  for  a  foundation,  it  would  not- be  difficult 
to  cominict  a  galvanfc  theory  that  would  explain  all  tha  phenomena, 
•ad  Mr.  Donovan's  treatise  would  greatly  fecilitate  such  an  attempt. 
But  if  affinUv  be  merely  an  allrMtim  beioB^ng  to  copper  and  zinc 
■stmtter,  Md  this  seems  to  be  Mr.  Donovan's  opinion,  I  do  not 
see  how  any  such  transfer  as  he  has  sa]»poced  can  take  plaecj  and 
eottU  not  therefixe  admit  it  u  As  foundation  of  a  theory  of 
gttv^isBk 


Atxoatt  tfume  Exptrimmts  made  with  the  Gas  Bhw-pipe;  leittg 
tt  ConrmMrtton  ofjornw  Observations  upon  the  same  S:^'ea. 
In  aLettar  to  the  £ditor  hv  Edwnd  Daniel  Clarke,  LL.D'. 

'  ProfenW'  of  HiDCTology  in  tne  Ubiverrity  of  Cambridge,  and 
Member  of  tlie  Royal  Acadsny  of  Sdenoet  at  B«lin,  &c. 

(ToDr.Thonsan.) 
WR,-  ,   , 

At  the  conclusion  of  my  IsMer  inatrted  in  lli«  flfty-flrsf  namket 
of  yonr  itmialt^  pubti^ied  last  March^  I  promisad  to  renew:  my 
otrntmnnicatiMiB,  raspeoting  the  gas  blow-mpe,  whenever  any 
Aivg  should  occur  worthy  of  your  notieoi  Siuee  that  letter  ma 
.wtitten  many  things  have  happened  KJtely  to  Interest  thiHe  who  cotf- 
sidered  my  former  observations  of  any  importance.  In  the  first 
place  it  may  concern  them  to  know  that  this  hlow-pip«  is  com- 
plet«ly.  divcMad  oi  sU  the  danger  witb  whicb  it  i 
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lator.  Obierviag  the  precaatJons  before  described,  I  have  been 
able  10  continue  ihe  use  of  it,  not  ooljr  for  my  private  experimeiit^ 
but  also  during  an  entire  course  of  public  lectureis  delivered  to  thi; 
Members  of  this  Uaiversiiy,  without  a  liagle  accident  or  interrup- 
tion of  any  kind :  and  the  OHiaequeace  of  this  public  use  of  it  i^ 
that  1  am'j  now  appeal  to  the  testimony  of  all  those,  in  whose  prer 
•ence  the  experiments  were  performed,  for  the  truth  of  the  state- 
ment already  published,  touching  the  results  which  this  blow-pipe 
has  enabled  me  to  obtain.  I  shall  mention  only  two  things  which  I 
consider  as  being  essentially  requisite  in  all  espcriments  where  the 
same  results  may  be  desired.  First,  that,  as  a  precautiou  lor  hiq 
safety,  the  (^rator,  before  igniting  the  gas,  should  apply  his  ear 
to  the  appamius  (gently  turning  the  stop-cock  of  the^'et  at  the  same 
time),  and  listen  to  determine,  by  the  bubbling  nmse  of  the  at/, 
whether  it  be  actually  within  the  safety  cylinder.*  If  there  have 
been  a  partial  detonation  in  the  safety  cylinder,  as  sometimes 
happens,  wlien  the  gas  is  nearly  expended,  this  precaution  is  doubly 
necessary ;  to  ascertain  whether  the  ml  have  not  been  driven  into 
the  reservoir;  when  an  explosion  of  the  whole  apparatus  would  be 
extremely  probable.  Using  this  precaution,  the  diameter  of  the  jet 
may  he  so  enlarged  as  to  equal  ^  of  an  inch.  Secondly :  If,  with 
this  diameter,  the  heat  of  the  flame  be  not  suSicient  to  melt  a 
platinum  wire  whose  diameter  equals  -^  of  an  inch,  the  operator 
may  be  assured  his  experiments  will  not  be  attended  with  the  results 
I  have  described;  and  for  reasons  which  will  presently  be  explained. 
The  melting  of  Ihe  platinum  wire  of  the  thickness  now  mentioned 
ought  to  be  considered  as  a  necessary  trial  of  the  intensity  of  tha 
heat;  which  should  be  such  that  this  wire  not  only  fuses  ^ud  fulls  in 
drops  before  the  flame,  but  also  exhibits  a  lively  scintilbtion  re- 
sembling the  combustitm  of  iron  wire,  exposed  to  the  same  tempe- 
rature. 

To  return,  therefore,  now,  to  the  pdot  at  which  my  former  oh- 
servations  were  terminated.  1  mentioned  the  probable  fiision  of 
charcoal;  as  the  only  result  wanted  for  the  complete  annihilation  of 
the  character  of  ijifusUjility;  every  other  substance  having  yielded 
to  the  powerful  heat  of  tlie  ignited  gaa.  Tliis  result,  as  it  is  well 
lipown  to  many  of  your  readers,  has  been  obtained  in  consequence 
of  trials  instituted  for  the  purpose,  in  Londcm :  it  will  not  therefore 
be  necessary  to  describe  experiments  undertaken  with  the  same 
new,  in  Cambridge;  because  they  were  not  attended  by  results 
equally  satisEactoiy ;  especially  as  I  have  so  much  other  matter  to 
wtiich  your  attention  is  now  requested. 

It  must  have  appeared  very  remarkable  to  many  of  vour  readers, 
that  while  the  reduction  of  the  earths  to  the  metaltic  state,  and 
particularly  of  Harytes,  was  so  universally  admitted  by  all  who  wit- 
nessed my  experiment  vrith  the  gas  blow-pipe  in  Cambridge,  the 
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experiments  which  took  pUce  at  the  Rojal  Institution  for  the  ex- 
press purpose  of  obtaining  the  same  results,  totally  foiled.  IHhiS'  ~ 
will,  however,  appear  less  remarkable,  when  it  is  now  added,  that- 
my  own  experiments  began,  at  length,  to  &il  also.  During  the. 
Eailpr  TBCBliOD,  owing  to  causes  I  could  not  then  explain,  the  in* 
teuity  of  the  heat  was  so  much  diminished  in  the  flame  of  the 
ignited  gas,  that  I  was  sometimes  unable  to  eSect  the  fusiim  of 
fUatinunt  wire  of  the  thickness  of  a  common  knitting  needle.  The 
blame  was  of  course  imputed  to  some  supposed  impurity,  or  want  of 
due  proportion,  in  the  gaseous  mixture ;  when,  to  our  great  amaze- 
tnent,  the  intensity  of  the  heat  was  again  restored,  simply,  by -re- 
moving a  quantity  of  oil  which  had  accumulated  in  the  cap  of  the 
safety- cylinder,  and  which  had  acquired  a  black  colour.  After- 
wards, the  same  diminution  of  the  temperature  was  observed,  and 
it  was  restored  by  adding  an  excess  on  the  side  of  the  hydrogen  ; 
which  iDstead  of  being  mixed  in  the  proportion  of  two  to  one,  with 
the  oxygen,  was  mixed  in  the  proportion  of  seven  measures  of 
hydrogen  to  three  measures  of  oxygen.  In  the  latter  case  it  b  pro- 
bable that  the  loss  of  heat  had  been  caused  by  some  impurity  in  the 
gases;  perhaps  owing  to  the  presence  of  carlxmie  acid  gas;  and  in 
neither  of  these  cases  ought  it  to  be  supposed  that  the  causes  which 
here  operated  to  the  diminution  of  the  temperature  were  also  the 
causes  oifaUure  at  the  Royal  Institution. 

AtK>ut  this  time  Dr.  Wollaston  arrived  in  Cambridge,  and  was 
present  at  some  of  the  experiments,  in  company  with  Dr.  Milner. 
the  Dean  of  Carlisle,  and  the  Rev,  J.  Gumming,  our  Professor  of 
Chemistry.  Dr.  Wnllastoa  had  kindly  brought  with  him,  from 
London,  some  pure  larytes,  prepared  by  Messrs.  Allen,  of  Plough- 
court.  It  was  immediately  observed,  that  with  this  newly  prepared 
barytes,  there  was  no  possibility  of  obtaining  any  metallic  appear- 
ance. The  larytes  deliquesced  before  the  ignited  gas,  and  drops 
of  a  liquid  caustic  matter  fell  from  it.  This  result  of  its  exposure 
to  heat  reminded  Professor  Cumming  of  what  he  had  seen  at  the 
Hoyal  Institution.  He  had  been  present  at  the  very  experiments 
which  were  made  known  to  the  public,  when  it  was  said  that  tbey 
had/at^  in  obtaining  the  results  I  had  described.  The  fusion  of 
the  borates,  it  was  acknowledged  by  the  Professor,  was  then  pre- 
cisely sunilar  to  that  which  he  now  witnessed.  Hence  it  became 
evident  that  the  failure  both  here,  and  at  the  Royal  Institution, 
might  be  attributed  to  the  same  cause ;  namely,  the  impurity  of  the 
Imytes  ;  which  proved  to  be,  in  foct,  a  hydrate;  and  its  reductitm 
to  the  metallic  state,  before  the  ignited  gas,  was  thereby  rendered 
imTOacticable. 

Being  in  ponession  of  this  fact,  I  took  the  earliest  oppcatunity, 
affi>Tded  by  a  visit  to  Lcmdon,  (o  wait  upon  the  Chemical  Lecturer 
at  the  Royal  Institution ;  having  first  apprized  him  of  my  intention ; 
requesting  that  he  would  have  the  ^iodness  to  repeat  the  e^fperi- 
ments  in  my  presence ;  that  I  might  judge  of  the  cause  of  &ilure. 
Mr.  Solly,  of  the  Geological  Society,  accompooted  me  thither. 
5 
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He  ha^  been  auunii  thai  Mr.  Bacbet  wmM  tko  anetid.  W« 
wahed,  tiowever,  some  time  iff  the  liSfa^rabiry,  wMtout  behig 
j(»n«d,  as  fre  expected  W  any  ef  the  partjn ;  and  i  \m»  eonpeRed 
Co  retum  to  Cambridge,  without  witnessHig  ihe  experitMBts.' 

In  the  begtnnhig  of  the  present  month  Dr.  Ayrhm  Paris,  well 
fcnown  fbr  hn  philotophical  writings  and  lesearcbes,  arrived  in  Cam- 
bridge ;  and  i  had  an  opportunity  of  repeating  my  cKperitnents  i» 
}m  presence.  Buog  perfectly  sa^fied  of  the  molaUic  oMure  of 
the  aubstance  obtamed  by  the  fusion  of  largtes,  he  expresserl  his 
conmction  upon  the  subject,  tv>  all  who  were  then  pVeseet.  "  It 
would  ml,"  he  said,  "  Admit  of  a  dmht ; "  but  he  aftred  this 
i^planation  of  the  phcenomeoon ;  namely,  that  "  a  portion  of  iron 
heM  in  sbhition  by  hydrogen  gas,  might  fc«  depositea,  during  cota- 
bustion,  as  a  superficies  upon- the  slag  of  the  katyles;  and  th« 
exhibit  a  genuine  metallic  appearance."  In  answer  t»this,  it  was 
itrged;  by  all  present,  that  the  same  resuh  is  obtained  when  tite  - 
hydrogen  gas  is  prepared  by  the  dceom position-  <rf  water;  without 
rae  presence  of  iron  :  also  that  if  iron  or  :anc  were  (bUs  deposited, 
these  meiah  would  be  instantly  Itable  to  comfoustieit,  When  eicpBsed 
to  such  a  temperaiurc.  Moreover,  it  waa  added  that  if  the 
metallic  lustre  arose  from  iron  ot  zinc,  it  would  be  permaneRt; 
and  not  so  fugttive  as  scarcely  to  admit  of  an  exanMnatioa  ; 
which  Is  the  case.  However,  after  Dr.  Paris  arrived  m  London, 
i  received  Stom  him  a  letter  eontaifting-  a  proposal  sO'  fair  and 
candid,  that  as  the  result  of  it  will  be  deemed  satisfoetory  by  him- 
self, and  as  he  has  requested  ks  publreation,  so,  perhaps,  malcing 
jt  public,  I  may  succeed  in  removing  from  the  mintbof  all  impar- 
tial readers  every  doubt  which  may  have  existed  upon  this  s«lgec(j 
because  it  seems  from  Dr.  Paris*8  letter  that  the  chettists  of  Lom^ 
are  equally  disposed  with  him  to  abide  by  the  result  of  (he  triid 
which  he  proposes.  I  will  therefore  cite  Dr.  Fmis's  own  words. 
*•  Your  great  ofajed,  I  know,"  says  Vt.  Path,  "  is  the  acquisition 
«f  truth ;  and  1  feel  that  noa|)olOgy  is  necessary  for  freely  Gomnth- 
nicating  my  doubts ;  if  they  be  unfounded,  which  may  easily  be 
ascertained  by  experiment,  a  refutation  should  be  puMiahed,  which 
will  go  fer  to  corroborate  the  truth  of  your  theory.  Hydrf>gen  gas, 
when  obtained  by  the  action  of  a  metal  on  water,  always  holds  a 
portion  of  that  metal  in  solution,  and  it  may  be  easily  shown  thai 
by  combustion  it  is  again  deposited.  Now  I  conceive  that  the  sub- 
stance lieH  in  eontaet  with  the  bnrnrBg  stream  of  gas,  hscbites 
pTort  ITS  SURFACE  A  METALLIC  TtLBi,  Tbts  idea  is  greatly 
strengthened  upon  a  review  of  all  the  results  of  your  experioMnts. 
Mr.  Brande,  to  whom  I  communicated  this  suspicion,  is  nuefa  in- 
dlned  to  believe  its  tratli.  Dr.  Thomson  also  thinks  it  by  no  means 
improbable.  Under  such  circumstances,  therefore,  a  series  of  ex- 
periments ought  to  be  instituted  that  may  quiet  their  donbtir.  The 
Specimen,  coated  with  plutoniuvi,  might  be  dissolved  in  distilted 
wmler  with  the  addition  of  a  few  drops  of  nitric  aeid,  and  then 
assayed  for  irm  or  wire .;  if  either  of  these  metab  be  discoveped^ 
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waA  at  the  sane  time  the  pure  harytes  be  found  not  to  coati^  theHi, 
the  question  at  inue  would  be  decided :  it'  otherwise  an  accouxt  <A 
the  experiments  sfaoold  be  ptiblisfaed,  which  would  show  that  the 
metalkc  histre  was  derived  fron  no  liwnga  or  adfeatitious  ingie- 
dient."  Thus  &r  Dr.  Paris ;  from  all  wlucb  it  appears,  that-  the 
pmeace  of  a  fiutal  is  adtnhted;  the  ooly  doubt  eomisis  in  the 
nature  of  this  metallic  body.  I  am  therefore  to  constdef  the  ques- 
tion as  at  rest  mpeeting  the  me$aUk  lustre ;  and  am  only  called 
npon  to  decide,  to  what  metal  this  lustre  ought  to  be  aitribated. 

I  might  discussthis  question  at  once,  by  saying  ttat  if  this  were 
really  a  meCai,  held  io  solution  by  hydrogen  gas,  and  deposited 
doling  its  combustioii  '*  ata  metaltic  fibn  upon  the  sul/stance  AcU 
in  contact  with  the  burning  stream  of  g«s,"  how  comes  it  to  pass, 
that  it'is  not  siimbrty  deposited  during  the  fusion  of  other  refractory 
bodies,  such  as  rock  crystal,  cemm^um,  xircmt,  a/»mte,  kc.t 
Wonid  not  a  similar  deposition  always  t^e  ^ce  uoder  similar  dr- 
eomstances  ?  The  experiments,  however,  which  have  been  jmto- 
posed  by  Dr.  I^risi,  hare  been  all  duly  peitwined ;  and  the  fidlow 
ing  aecotHit  of  them  will  show,  that  (he  metal  which  he  confesset 
having  seen  in  barytes,  is  owing  to  "  no  foreign  or  athientifiout 
ingr^ient," 

Mtmday,  Jiihf  f. — Hftving  reduced  piwe  larytes  t&  the  metaiik 
state,  a  portion  of  the  aafasiance  exhitHting  metMk  lustre,  was  ex- 
posed to  the  action  of  distilled  water,  containing  a  few  drops  of 
pure  Kitric  acid.  Its  section  was  accompanied  with  efiervescence. 
Tittctuve  of  gatb  was  rtieii  added ;  but  there  was  net  the  shg^test 
alteration  of  colour  to  denote  the  presenee  of  troa,  nt»  any  preci- 
pitation <rf  this  meta).  Afierwares  tiie  same  experiment  was  re- 
peated, adding  ooly  mtphvrefed  kgdntgm  as  a  test  for  xmc,  instead 
of  theitncAtre  of  gaUs,  but  without  etTwt.  PrK3siat«  ^  potmsk 
was  also  added,  but  there  was  no  precipitatioa  of  xinc.  A  green 
colour  appeared;  bom  which  ^peaiance,  ttoh  might  be  sup- 
posed present ;  but  k  ww  observed  that  the  sane  hue  was  roani' 
fested  to />nMj7Sf e  afpolAiAwhea  pare  Aor^^s  was  dissolved  in  dis- 
tiled  water.  These  e&pcrincBtv  weiv  renewed  in  the  pfesencc  of 
several  persons,  but  always  wHb  the  sssnr  Degaavc  results.  Upon 
the  addition  of  iutpkmis  and  a  pt«oipitatioD  took  place  of  the  sul~ 
phate  ofiwytes,  Heaec  H  is  proved  that  the  mmtoHis  liwtre  exhi- 
bited by  the  barytes  cannot  be  owing  either  to  iron  or  to  ziTic  used 
itt  the  [nvpHMdoB  of  ^  hydrogen  gas  neeessaiy  for  effeetifiK  its 
fusion  i  because  the  most  minute  portions  of  these  metals  would 
have  been  detected  by  the  re-agents  here  mentioned. 

Having  tlius  replied,  aodl  hope  satisfactorily,  to  A*  obeervMioas 
made  by  Dr.  Paris,  I  will  now  conclude  this  letter  by  noticing  a  ftw 
other  experiments  which  may  contribute  to  the  amusement  of  your 
readers : — 

ExPKR.  I.  Conai^m.—li  during  the  fusion  of  this  substance  it 
JK  alkmed  to  fall,  while  hot,  upon  a  deal  board,  h  will  become 
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coated  over  with  a  film  of  carbon,  exhibiting  the  bluest  pseudi>- 
metallic  lustre,  which  hgwever  disappear!  upon  the  action  of  the 
file.  The  same  happens  in  the  fusion  of  Tvck  crystal,  of  pure 
alumine,  magnesia,  and  many  other  refractory  bodies.  The  appear- 
ance of  this  pseudo-melalUc  lustre  might  deceive  any  person ;  but 
it  is  distinguished  from  reguliiie  lustre  in  this  circumstance,  that  the 
file  removes  it. 

Expsn.  II.  Crysttdlixed  Pfuapkale  of  Lime,  found  near  Bovey, 
m  Devonshire. — No  decrepitation.  Phosphorescence.  Fuses  into 
a  black  shining  slag ;  depositing  on  iron  forceps  a  cupreous-coloured 
powder.  Scintillation — reddish  coloured  flame.  Upon  filing  the 
alag  we  observed  a  globule  of  white  metal,  resembling  fi^iwr,  which 
does  not  alter  by  e^xwure  to  air. 

ExPER.  111.  Cnfitali  deposited  during  the  Pasion  of  ffood  Tim 
—In  many  recent  experiments  for  the  reduction  of  wood  tin  (o  the 
metallic  state,  when  fused,  per  se,  before  the  ignited  gas,  we  have 
observed  a  deposit  of  white  shining  vitreous  crystals  in  quadrangular 
tables,  the  nature  of  which  has  not  been  ascertained.  These  crys- 
tals are  fonned  upon  the  u/hile  oxide  which  results  from  the  combus- 
tion of  the  mettu. 

ExFER.  IV. — Hydrogen  gas  prepared  by  the  action  of  zinc  on 
water  with  murialic  acid,  when  condensed  alone  in  the  reservoir 
of  the  gas  bUiw-pipe,  and  ignited,  was  found  to  have  heat  enough 
for  the  fusion  of  platinum  foil,  and  for  the  combustion  of  iron  wire. 
ExFsa.  V.  Protoxide  of  Chromium. — Mixed  with  oil  it  was 
easily  fused,  and  white  fumes  were  disengaged,  but  the  metal  did 
not  appear  to  be  revived  by  this  process. 

ExPEB.  VI.  AfelaUoidal  Oxide  of  Manganese.'— \iimttei  of 
easy  fusion.  Afterwards  the  file  disclosed  a  metal  white  as  silver,  oa 
which  the  teeth  of  tbe  instrument  were  visible.  This  tne^af  proved 
to  be  a  conductor  of  electricity, 

ExPBB.  VII.  Alloy  of  Platinum  and  Gold. — When  fused  in 
equal  parts  by  bulk,  a  bead  was  obtained  so  highly  malleable  that  it 
was  extended  by  a  hammer  without  separation  at  the  edges.  Colour 
nearly  the  same  as  gold.  When  two  parts  of  platinwn*  were  fused 
with  one  of  gold,  tne  alloy  proved  brittle. 

I  remain,  Sir,  yours,  &c. 

CtmMigt,  Jala  IS,  IfilT.  EdWABD  DaNIKL  CtABKB. 

•  Id  all  eiperlmi>Dti  when^btJmiM  ii  fused  before  the  igniUJ  gut,  ■  tStM 
(dnMSaffoa  t^y  tM  obuned,  like  (hat  exhibited  by  irtm  wire  dnridK  itt  eomhw- 
(laii:  hat  it  hai  not  jtt  been  aseertaiaed  wbelhcr  thli  idnjUIaMm  be  owfnf  to  tbe 
ditppnion  of  minDle  globaln  at  (he  platimm  in  a  itale  of  liaUiMM  ;  or  to  the 
ttmtmaanol  the  autatt  or  af  anj  inpuritiei  itma;  caniaij).  II  lakci  place  after 
repealed  fuitoa. 
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Article  XII. 

Proceedingi  of  Philosopkkal  Socteliest 

ROYAL     SOCIBTy. 

Od  llhursday,  June  26,  the  following  pnpers  were  lead ; — 

Some  Account  of  the  Nests  of  the  Java  Swallow,  and  of  the 
Glands  that  secrete  the  Miicu3  of  which  thtj  are  composed.  By 
SlrEverard  Home,  Bart. 

Observations  on  the  Hirudo  Complanata  and  the  Hinido  Stag- 
oaliSf  now  formed  into  a  distinct  Genus,  under  the  name  of  Glossi- 
phonia,  by  Dr.  J.  R,  Johnson.  CommuDicated  by  Sir  Everard 
Home,  Bart. 

Account  of  the  Cure  of  a  diseased  Foot,  arising  from  an  Injury 
to  the  Coffin  Bone.  By  Wm.  Sewel),  Esq.  Communicated  by  the 
President. 

On  the  Parallax  of  the  fixed  Stan.  By  John  Pond,  Esq.  Astro- 
nomer Royal.  Mr.  Pond  found  that  when  his  observations  were 
made  with  the  precautions  indicated  in  a  former  paper,  there  was 
no  evidence  whatever  of  any  parallax  in  the  stars  examined. 

Observations  on  the  Gastric  Glands  of  the  Human  Stomach, 
and  the  Contraction  which  takes  place  in  that  Viscus.  By  Sir 
Everard  Home,  Bart. 

The  Society  adjourned  during  the  interval  of  the  long  vacation. 

OEOLOCICAL   SOCIBTT. 

Mtw  16,  1817. — A  paper  by  Dr.  Beiger,  entitled.  Note  on  the   ■ 
Specific  Gravity  and  Temperature^  Sea  Water  in  different  Places* 
was  read. 

The  temperature  and  de^e  of  softness  of  sea  water  are  conu- 
dered  by  the  author  as  circumstances  of  considerable  importance  to 
geologists,  and  he  hat  communicated  to  the  Society,  in  the  form  of 
a  table,  such  observations  as  he  has  been  able  to  niake. 

Hie  mean  of  five  experiments  on  the  waterof  the  Irish  Sea  and 
the  North  Sea  gives  a  specific  gravity  of  1-01875,  which  is  less  than 
the  results  given  in  Kirwan's  table. 

.    The  mean  temperature,  according  to  the  observations  which  were 
taken  at  various  times,  both  of  the  day  and  of  the  year,  is — 

Of  the  sea  water  of  the  surface 67-07  Fahr. 

Of  the  atmosphere  in  the  shade 55*^7 

Ditto  in  the  sun  62-90 

In  passing  over  firom  Dublin  to  Holyhead,  on  Dec.  27i  ^312,  tb» 
obiervatiotu  made  were  as  follows  :— 


DcmizedbvGoOglc 


.140  Pnceedinga  of  PhUost^kical  Societies.  [Atm. 

Air  la  ihade.       Sea  at  tnrrwre. 

At  ^  before  ten,  a.Tn.  six  milei  from  Howth  44   46^ 

Noon,  seven  leagues  frAn  Howth    ......  50|- ......  444.*  ' 

Two  o'clock,  p.m.  12  or  14  leaeuesfrom?     ,_.  m,      ' 

Howth    ;.    5    ■*H 50t 

Four  o'clock,  siK  or  seven  leagues  from/     ._,  ,„, 

Holyhejd 5    ^-^T 531 

Tb«  author  considers  tliat  these  circumstances  confinngm  idea 
formerly  entertained,  thai  the  agitation  of  the  sea  by  a  storm  in- 
creases its  lemperaturc. 

Dr.  Berpr  has  also  given  a  table  of  the  temperature  at  the  surface 
of  several  fahes  in  the  North  of  Ireland,  of  which  the  mean  is,  that 
of  the  air  in  the  shade  being  58*352,  that  of  the  mter  at  the  snr- 
fcce  was  5<>*224.  These  results  accord  mth  those  of  Dr.  Irving'a 
observations  made  in  the  North  Sea,  and  of  Dr.  Wollaslon's  on  the 
Hirer  Thames,  in  showing  the  temperature  of  the  water  at  the  sur- 
ACe  .to  be  above  that  of  the  atmosphere;  but  in  Dr.  WoUaston'i 
experiments  the  difference  is  more  considerable. 

JimeG.—Mt.  Bigge's  paper  w»rrad,  entitled.  Observations  on 
Hie  Cberiot  Hills  and  the  North- Western  Boundary  of  Noribum- 
berland. 

The  chain  of  hills  extending  from  Thirlemoor,  near  the  head  of 
tfae  Coquet,  to  the  plain  on  the  sooth  side  of  the  Tiveed,  is  cotn- 
pwed  chie^  pf  porphyry  and  syenite  of  varioua  modifications.  In 
Kveral  parts  large  craggy  rocks,  having  the  appearmee  of  cairns, 
arise  above  the  snrbce.  These  are  composed  principally  of  whin- 
stone  or  petrosilicecnis  porphyry  with  hornbleode  ;  but  Mr.  Bigge 
lias  not  in  any  instance  been  able  to  observe  their  junction  with  the 
main  rock. 

The  Coqnet  and  the  Bremish  rivers  rise  in  these  hills,  end  the 
author  traces  their  courses  as  a  guide  to  future  inquirers.  The 
course  of  the  Coqnet  is  at  the  extreme  point  of  the  porphyrliic 
range  to  the  somh.  It  psses  over  a  considerable  extent  of  skitc, 
rbing  to  the  NNE,  though  nearly  vertical,  and  ctn^ed  in  some 
places. 

Further  on  its  bed  is  porphyry,  iaterrirpted  in  some  instances  by 
ifMintone  dykes.  At  Umshiels  ttie  porphyry  is  succeeded  by  k 
■histose  lime-stone  dipping  SSW,  and  altem^ing  with  a  coarse 
ttnd-stone,  and  the  river '  continues  its  course  to  the  sea  through 
various  beds  of  lime-stone  and  ssml-stMte,  but  which  meet  with  an 
intei^ption  from  a  whin  dyke  at  Braiosaugii,  below  Felton. 

The  Brenkh  rises  on  the  south  side  of  Cheviot,  Mid  passes  for 
several  miles  between  high  hills  of  porphyry.  On  the  summit  of 
one  of  them,  Stnlmoor,  the  author  observed  a  vein  of  quartz  tra- 
versing the'bill  from  SE  to  NW.  At  Branton  Uie  river  quits  the 
porphyry,  and  passes  along  a  plain  of  sand  with  hillocks  of^  gravel. 

«  WiadlfW.        t  TheKiadluTinggteatif  increaied.        {  Wiod  itiU  biEhcr, 
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Turning  to  tbe  north,  it  toon  aftermrdfi  takes  the  Dame  of  the  Till, 
and  paues  ioto  the  Ttverd  through  bedi  of  Hmd-&tone,  fakviDg  oa 
the  east  beds  of  litnc-atone  and  coal.  At  Uoddfun  Dean  a  b^  of 
sand-stone  occun  covered  with  a  coarse  breccia. 

Blocks  of  granite,  of  a  grey  colour  and  fine  grain,  are  faond  in 
the  hillocks  on  the  plain  of  Bewick. 

Jtim  20.  Concluding  Meeting. — The  following  oommunieatioos 
were  received  iince  the  last  meeting: — 

Observations  on  certain  Sand-stones.    By  A.  Aikin,  Esq. 

Notice  on  the  Physical  Constitution  of  the  Passage  of  Mount  St. 
Gothard.    ByDr.  Berger. 

Account  of  tbe  Place  where  some  Specimens  presented  to  the 
Society  by  Mr.  tiwedenstierna  were  found.     By  S.  Stdly,  Eftq. 

Sweden  does  not  present  that  appearance  of  regular  stratiacatio» 
which  is  observable  in  this  country.  Its  tkce  is  covered  with  crags 
and  frsgmeniG ;  but  some  of  the  larger  basins  into  which  its  sur&cfl 
is  indented  contain  insulated  series  of  horizontal  strata.  Many 
ridgei  of  granite  gravel  running  from  north  to  south  cover  its  svifcoc. 
In  (Mte  of  these  ridgea  near  Finbo  a  quany  was  opened  by  M.  Gahn^ 
jun.  and  in  the  subjacent  rock  ttie  pyrophysalite  was  lint  discoreredy 
and  subsequently  various  other  new  and  rare  minerals.  The  radc 
ia  which  these  substances  are  found  has  the  character  of  a  lugs 
grained  granite. 

ROVAI.  ACADBHV  OF  SCIENCUS. 

Analysis  nf  ihe  Laliours  of  the  Royal  Atademy  of  Sciences  of  the 
Institute  of  France  during  ike  Year  ISltJ. 

Physical  Pabt. — By  M.  le  Chevalier  Cuvier,  Perpetual  Secretaiy. 

{CoHHimof  jVom  vol.  ix.  p.  419.) 
MINKBALOGT   AND   QSOLOOy. 

Greenland  furnished  some  years  ago  a  mineral  in  small  dodeca* 
hedral  crystals  of  a  celadoo-green  colour,  to  which  the  name  of 
sodaliu  has  been  given,  because  it  contains  nearly  the  fourth  ai  iti 
WNght  of  aoda  united  to  silica  and  alumina. 

M.  Count  Dunin-Barkowskig,  a  Gallician  genilemao,  and  a 
zealous  and  well-informed  mineralogist,  has  discovered  a  cokiurleaa 
variety.of  thii  atone  in  lance  prisms  in  that  part  of  Vetaviae  called 
Fosto  Grande,  so  celebrated  for  the  number  and  variety  of  minerals 
which  it  has  given  to  collectors.  The  composition  of  this  mineral^ 
very  similar  to  that  of  glass,  might  have  appeared  striking  amonj 
Viystala  thrown  out  of  a  volcano,  if  it  were  not  accomparued  by  a 
number  of  other  species  which  have  nothing  in  common  with  glasa, 
^a)i'lf  the  sodalites  of  Greenland  did  not  occur  in  a  place  wbi<A 
whibits  iK>  traces  of  subterraneous  fires. 

iteology,  in  tbe  sckotific  form  to  whicbit  baa  JkMaktelgF^ka 


ilized  by  Google 


M2  Proceedings  of  Ph'tlosopAical  Socielks.    .  [Ado. 

vated,'  bai  len  for  its  object  to  Invent,  as  formerly,  lystenu  respect- 
ing the  states  through  which  the  globe  has  passeil,  than  to  deacribe. 
exactly  its  actual  state,  and  the  relative  posittoo  of  the  minerals 
which  constitute  its  suiface.  It  is  known  that  in  this  point  of  view 
Aese  masses  have  been  divided  into  primitive^  or  those  which  ex- 
hibit no  traces  of  organized  beings,  and  which  are  considered  as 
anterior  to  the  existence  of  animals  ;  and  into  secondary,  which  are 
all  mote  or  less  filled  with  the  remains  of  these  bodies,  and  which 
consequently  must  have  l>een  formed  after  the  existence  of  animals. 
These  masses  are,  besides,  generally  difi^rent  in  their  nature,  and 
in  the  substances  of  which  ihey  are  composed.  It  was  even  long 
believed  that  these  bodies  succeeded  each  other  in  a  very  regular 
manner,  so  that  none  of  those  deposited  before  the  existence  of 
organized  beings  were  deposited  afterward-i,  and  vice  versa-.' 

But  this  was  a  premature  assertion,  which  has  been  overturned  by 
more  observations.  It  lias  been  observed  that  among  these  two 
kinds  of  deposites  there  exist  mixtures,  so  that  ancient  formations 
are  reproduced  after  more  modern  rocks  have  shown  tlietnselves; 
and  some  organized  bodies  are  covered  by  masses  of  the  same  nature 
as  those  which  were  believed  to  have  ceased  to  be  deposited  after  the 
appearance  of  animals  upon  the  globe.  These  monuments  of  the 
passage  from  one  state  of  things  to  another  have  been  called  Iransi' 
lion  formations. 

It  is  not  always  easy  to  recognise  them  for  such  j  and  M.  Bro- 
chanl,  in  a  memoir  published  some  time  ago,  required  all  his 
sagacity  to  assign  to  (his  intermediate  class  the  greatest  part  of  the 
rocks  in  the  valley  of  Tarentaise ;  especially  as  at  that  time  certain 
ihells  had  not  been  discovered,  whose  existence  in  these  rocks  has 
confirmed,  in  the  most  flattering  manner,  the  conjectures  and  rea- 
aoaings  of  .this  skilful  geologist. 

He  has  since  extended  this  kind  of  research,  and  has,  during  tbfi 
present  year,  directed  them  principally  to  the  old  beds  of  gypsum, 
found  in  abundance  in  certain  pans  of  the  Alps,  enormous  masses 
of  which  must  be  perceived  by  all  the  travellers  who  pass  over 
Mount  Cenis.  'Mwt  describing,  with  the  utmost  exactness,  all  the 
arcumstances  relative  to  their  position,  and  after  having  frequently 
gone  round  the  mountains  on  the  sides  of  which  they  appear,  the 
author  shows  that  their  situation  and  their  nature  correspond  with 
those  of  transition  rocks,  and  proves  that  they  must  be  arranged  in 
that  class. 

The  primitive  formations  themselves  are  not  always  easily  cha- 
racterized. The  irregularity  of  their  position,  the  immense  space 
through  which  it  is  sometimes  necessary  to  trace  them,  and  the 
many  variations  in  their  composition,  present  great  difficulties. 
Thus  M,  Brochant  has  ascertained,  by  long  journeys  and  fatiguing 
examinations,  that  the  high  points  of  the  Alps,  from  Mount  Cenii 
to  St,  Gothard,  and  particularly  Mont  Blanc,  are  not,  as  has  beeip 
generally  believed,  granite  properly  so  called,  but  belong  to  a 
faiiUy  more  crystalline,  and  more  abounding  ia  felspar,  of  a  talkf 
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■Dd  felspatbic  rock,  which  predominata  in  a  vtrj  considerable  pro- 
portion  of  the  Alp*,  and  which  often  contains  metallic  ininerala  ia 
beds.  He  satisfira  hinself,  at  the  same  time,  that  a  true  j^oite 
formation  exists  on  the  south  lide  of  the  chain ;  and  from  anal<^ 
hecongiders  it  as  very  probable  that  this  gnmitic  formation  supporii 
the  talky  rock.  From  wnich  he  concludes  that  the  high  summits  ef  the 
Alps  are  not  the  portion  relatively  most  ancient  of  these  mouniaias. 

We  gave  an  account  at  the  time  of  a  very  analogous  arrangemeDt- 
discovered  in  the  Pyrenees  by  M.  Kamond. 

.  We  ought  always  to  remark  that  the  primordiality  of  granite 
amons  known  rocks  is  sulject  to  exceptions.  M.  Von  Buch  ascer- 
tained that  in  Norway  granites  evidently  characterized  as  such  lie 
over  rocks  considered  as  more  modern,  and  even  over  rocks  coo- 
taining  petrifactions.  This  -has  been  observed  likewise  in  SaxuDj 
and  In  the  Caucasus. 

M.  de  Bonnard,  Engineer  of  Mines  in  France,  who,  by  a  sia- 
rularity  honourable  for  us,  has  given  to  geology  the  first  complete 
description  of  the  Ertzgebii^,  of  that  province  of  Saxony,  which 
is  in  some  measure  the  native  country  of  geolt^.  M.  de  Bonnard 
has  endeavoured  in  that  work  to  determine  the  places  where  the 
granite  is  below  the  other  formations,  and  those  in  which  it  lies  over 
any  one.  It  cannot  be  doubted,  from  bis  examination,  that  the 
granite  of  Dohna  is  in  this  latter  case,  as  had  been  announced  by 
Saxon  observers ;  but  in  other  places,  and  especially  near  Freyberg, 
granite  was  too  hastily  concluded  to  be  superior,  from  some  irregu- 
larities in  the  form  of  the  masses,  the  jutting  portions  of  which 
Irequently  make  their  way  through  the  rocks  that  cover  them.  It 
appears,  likewise,  that  the  chain  which  separates  Saxony  from 
Bohemia  has  likewise  granite  on  its  south  side. 

This  memoir  of  M.  de  Bonnard  contains  many  other  precious 
details  on  the  nature  and  position  of  the  formations  in  the  cdebtated 
province  which  he  has  studied,  and  likewise  on  the  rich  metallic 
veins  which  traverse  it  in  all  directions,  and  on  which  the  industipr 
of  the  miners  has  been  so  long  employed,  la  these  respects  it  ii 
equally  interesting  for  geology  and  for  the  art  of  working  mines. 

M.  Heron  de  Villefosse,  at  present  a  free  assocute  of  the  Aca- 
demy, has  rendered  an  essential  service  to  the  same  art  by  his  work, 
entitled,  De  la  Richesse  Minerale.  The  first  volume,  which  had 
for  its  oJiject  the  adminbtrati<»  of  mines,  was  printed  in  1810,  and 
has  been  long  known  and  esteemed.  The  second,  in  which  he 
treats  of  the  working  of  mines,  has  been  presented  in  manuscript 
to  the  Academy.  To  the  directions  derived  from  the  numerooi 
snences  which  furnish  the  theory,  the  author  has  added  an  immense 
number  of  facts  collected  in  hb  travels,  and  in  the  exercise  of  hb 
AiDctions ;  so  that  the  precepts  are  supported  by  examples,  which 
have  nothing  imaginary,  but  are  all  realized  in  some  place  oi' 
other.  A  magnificent  atlas  exhibits  to  the  eye  all  of  these  examples 
tfiat  C8D  be  represented.    He  gives  geok^ical  maps  of  the  Hartz 
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and  of  Sasonyi  the  couotiicB  most  celebnted  for  the  ftotiquity  of 
their  labee;  pLms  aoi  sections  «tf  all  tbe  poaiiioos  of  the  ore  in  tlic 
earth,  Bod  likewise  of  the  different  methods  of  wwUiog  it,  aocl 
every  kind  of  macMoe  employed  for  ilmt  purpose.  Almost  the 
viuAe  of  these  materials  an  new,  aod  have  been  ctdected  on  die 
qwt  by  the  authw.  The  great  utJiity  of  such  a  work,  for^  country 
in  trtuch  tbe  arUof  which  it  treats  is  still  in  its  b&ncy,  caasot  be 
doubted. 

The  dbcovery,  so  important  to  geology,  made  by  MM.  Broog*- 
niart  and  Cuvier,  of  certain  beds  which  contain  only  land  and  fresh 
water  shells,  and  which  of  consequence  cannot  have  been  formed 
in  the  sea,  Uke  other  beds  containing  shells,  ha*  excited  numefous 
researches  all  over  Europe,  We  gave  an  account  at  the  time  of 
those  of  MM.  Marcel  de  Serres  and  Daudebart  de  Ferulae  on  fresh 
water  beds  in  different  parts  of  France,  Spain,  and  Germany. 
Similar  and  very  exteimve  discoveries  hare  been  made  in  England. 
This  year  M.  Beudant,  Professor  at  Maiseiltes,  has  considered  this 
patter  under  a  new  point  of  view.  As  we  find  id  some  places  fresh 
water  ihelk  mixed  with  sea  shelb,  he  endeavoured  to  discorer  l^ 
experiment  how  far  the  molusca  of  flvih  water  can  be  habituated  to 
aea  water,  and  vice  versd.  He  found  that  all  these  aQimals  die  im- 
mediately if  we  suddenly  change  their  place  of  abode ;  but  that  if 
we  gradually  increase  the  proportion  of  sak  in  tbe  water  for  the  one 
set,  and  diminish  it  for  tbe  other  sel,  we  can  in  general  acoastom 
them  to  live  io  a  water  whit^  is  not  natural  to  them.  There  are 
some  species,  however,  which  resist  these  attempts,  and  which 
cannot  bear  any  alteration  in  the  qnality  of  the  water  whidi  they 
inhabit. 

Mature  pointed  out  these  resalls  beforehand.  Certain  titers, 
certain  cerites,  the  common  muscle,  proceed  ]vetty  high  up  in 
livers ;  and  we  see  some  limnras  in  places  where  the  water  is  a  good 
deal  mixed  with  sea  water. 

M.  Marcel  de  Serres  has  continued  his  former  researches  on  fresh 
water  beds,  of  which  we  gave  an  account  ia  our  analysis  for  J81Sv 
He  has  directed  his  principal  attentioD  this  year  to  a  formation  of 
this  kind,  which  he  coneiders  as  newer  tli«i  all  the  odiers,  and 
which  be  discovered  in'  seven  different  [daces  in  the  environs  of 
Montpellier.  His  observations  are  in  some  measure  oosnected  with 
those  of  M,  Beudant.  He  distinguiidies  tbe  species  in  the  aeigh- 
bourbood  of  Montpellier  into  those  ^at  do  not  appear  capable  of 
living  except  in  fresh  water ;  those  wluch  can  exist  in  bracki^ 
water,  of  which  tbe  maximum  is  27^° ;  ^^^  1^°^  '°  which  sea 
water  appears  necessary.  He  explains  in  tids  way  some  vay  rare 
mixtures  of  the  remains  of  these  wimals. 

Tbe  fmmation  which  he  describes  b  composed  in  some  meaBwe 
at  two  beds  containing  dtferent  shells.  The  i^^r  one  contains 
land  shells  at  the  same  time  with  aquatic  shells.  The  new  fcrma- 
tion  is  laid  upon  the  surface  of  difiercnt .  formatiraij  and  diicfl; 
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upoD  the  iiiea  of  hills  or  platforms.  We  see  there  niany  lanil  sheila 
and  ve^table  impressions  perfectly  similar  to  the  species  living  at 
present  upon  the  same  soil. 

In  proportion  as  we  advance  in  Europe  in  geological  observations, 
there  are  zealous  individuals  who  apply  them  ts  remote  countries, 
and  who  find  nature  faithful  to  the  same  laws. 

We  have  spoken  several  times  of  the  immensa  labours  of  Hum- 
boldt on  the  structure  and  elevation  of  the  mountains  of  the  two 
Americas.  Thb  philosophic  traveller  appears  to  have  given  a  prelude 
to  labours  no  lessimporlant  by  a  general  view  of  the  results  obtained 
in  India  respecting  the  height  of  different  peaks  of  that  immense 
chain  known  to  the  ancients  by  the  name  of  Imaus,  and  where  the 
Hindoos  have  placed  the  principal  Jacts  of  their  mythology. 

From  the  trigonometrical  measurements  of  Mr.  Webb,  an  Eng- 
lish engineer,  four  of  these  peaks  are  more  elevated  than  Cbimho- 
lasso ;  and  one  of  them,  the  highest  mountain  at  present  known  on 
the  globe,  is  4013  toises  or  7^21  metres  in  height^  or  according  to 
other  calculations  4201  toises,  or  8I87  metres. 

M.  de  Humboldt  in  this  memoir  has  made  a  happy  use  of  the 
laws  of  vegetable  gei^^phy,  to  supply  information  respecting  the 
leight  of  certain  platforms  which  it  has  not  been  possible  hitherto 
to  ascertain  directly.  When  such  or  such  a  plant  is  (cultivated  in  a 
place  he  determines  according  to  the  latitude  what  height  the  plat- 
form in  which  the  plant  occurs  cannot  exceed.  This  will  be  a 
curious  subject  of  verification  for  travellers,  who,  from  the  numerous 
relations  established  with  them,  will  now  go  in  greater  numbers  to 
visit  these  valleys  and  these  mountains  of  Imaus,  Thibet,  Boutan, 
and  Nepaul,  countries  probably  the  most  interesting  of  all  for  the 
history  of  mankind,  since  every  thing  announces  that  it  was  from 
them  that  our  race  originally  descended. 

In  a  more  limited  space,  M.  Moreau  de  Jonnes,  named  lately  a 
correspondent  of  the  Academy,  has  not  failed  to  make  useful  ob- 
auvations.  He  has  presented  to  the  Academy  a  geological  map  of 
part  of  Martinique,  in  which  the  height  of  the  different  mountains 
IS  marked  with  great  care,  especially  of  the  extinct  volcano  which 
seems  to  have  produced  most  of  those  inequalities. 

"the  author  nas  extended  his  researches  to  the  geology  of  a  great 
part  of  the  Antilles.  Volcanic  peaks  occupy  the  elevated  centres 
of  these  islands,  and  are  called  momes.  The  beds  of  htva  which 
have  flowed  from  them  are  called  barren,  and  the  plains  formed  at 
thw  lower  parts  are  dbttnguished  by  the  appellation  of  plainiers. 

islands  in  which  only  one  peak  and  a  single  system  of  eruptions 
occur,  such  as  Saba,  Ni^ves,  St.  Vincent,  are  smaller,  and  less 
important  for  agriculture.  They  have  no  good  ports,  because  the 
barhoius  are  merely  the  plains  left  between  two  or  more  systems, 
luch  as  we  see  at  Guadaloupe,  Martinique,  Dominica,  St.  Lucie, 
Gienada,  &c.  Martinique  in  particular  seems  to  owe  its  origin  to 
six  volcanoes,  and  shows  at  present  sis  peaks,  to  which  tlic  whole 
of  it  may  be  referred. 
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M'  Ae  Joan^s  giv^  us  the  exact  topdgraphf  and  ntoerdogy  of 
oee  of  tbt^e ;  namely,  Mount  P^^e.  He  cotuiders  thw  veieonic 
nature  as  so  general  that  he  conceives  it  eervet  m  k  bate  to  tbs 
whole  Antilles,  which  exhibit  guperficialljr  oolf  lime-stoae  pbriously 
containing  shells,  such  at  La  Barbade  and  the  larger  portion  of 
Guadaloupe.  Guadaloupe  properly  so  called  is  formed  of  fiwr 
systems  ut  eruption,  one  of  which,  the  Soufriere,  still  retains  some 
activity.  M.  de  Joaoes  likewise  gives  a  description  of  it  in  fl 
geoerid  statistical  account  ctf  this  island. 
(7a  bt  catdinatd,) 
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].  A  Descending  Spout  on  Land.    By  Luke  Howard,  Esq. 

Od  the  '2Jtii  of  the  sixth  month,  at  about  te?en  in  the  evtniagf 
there  occurred  in  our  neighbourhood  an  nndoubted  eshibitioD  of 
that  rare  spectacle  (to  observers  on  land) — the  water'Spout.  I  shall 
give  the  observations  of  two  of  our  workmen  at  the  Laboratory  ^o 
saw  it  from  Stratford,  passing  on  their  N  horiiOB  from  MW  to  NE. 
I  was  absent  myself  In  the  West  of  England ;  bat  my  friend  Joba 
CUbson  witnessed  the  latter  part  of  the  pbenonaenoD, 

The  clouds  had  been  exceedingly  dark  and  tlffeaieninf,  and 
there  had  been  thunder  and  rain  in  that  direction  ^  but  at  the  time 
of  the  observation  a  clear  sky  was  discernible  beneath  the  clooA. 
iProip  a  dcDse  clbud,  the  base  of  which  migbl  be  at  an  elevation 
of  20°,  there  issued  suddenly  a  descending  cone,  which  one  of  llw 
observers  compered  to  a  steeple  inverted :  this  returned  back  to  the 
cloud  :  a  second  and  a  third  followet^  one  of  which  came  lewvr, 
with  a  considerable  perpendiculaa  oscUlalhn,  and  at  length  opened 
out  below  ;  and  a  straight  column,  which  be  coo^red  to  a  dart, 
proceeded  from  its  enlarged  estreoiity  to  the  earth,  beii^  vuible 
also  as  a  denser  hody  pretty  far  up  into  the  cloud.  In  a  little  time 
this  cone  also,  losing  its  appendage,  was  drawn  up  t^in,  and 
another  or  two,  similar  to  the  first  mentioned,  succeeding,  closed 
the  train  of  appearances,  the  whole  having  lasted  about  1 5  muiutesw 

The  course  of  this  spout  appeals  to  have  bee»  over  the  couotry 
about  Hampstead.  In  a  communication,  by  another  observer,  to 
the  Philanthropic  Gazette,  a  person  states  himself  to  have  been 
overtaken  by  it  on  Hampstead  Heath,  and  to  have  been  drenched 
by  a:  fall  of  ram  in  very  unusual  torrents  duiing  its  ^ort  jmssa^. 
He  conceived  the  spout  to  touch  the  top  of  the  tree  under  which 
he  had  retired  for  shelter.  The  denser  column  seen  by  the  obscrvef 
Eit  Stratford  to  proceed  from  the  cloud  admits  of  an  ex[4imati<H] 
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■iBbMix»nRefi]te!d,T»i*l>tf'»s4pct-  It  wasprQbably,iuiexti;e(p«ily.d^nse 
-shK^RTtrj  ,«  drstfi^r  ;Jirefl»  .of  UfCiler  (qC  ^mall  diameter  .cpmpflr,^ 
■wi(h,*h«Wfir&,iip  tbey,iwi»l\y  t8U),getlpra^d  initlie,3K^  of  the  cpije 
.qf  clpwd  bff  jJiMlrong.elflCtricftliSCtioq,  aijd  «i;vj;jg  ultunafqlj  as.a 
coDductor,  through  which  the  electricity  ru^ed  at  once,  .and  ,tbB 
equilibrium  was  sp  far  restored  as  that  a  secoad  di&charge  could  Dot 
be  eflected.  'Had  it  been  at  sea,  the  tendency  of  the  superinduced 
moveable  surface  to  unite  with  the  ^eloud  would  probably  have 
raised  up  a  column  of  salt  water  to  meet  it. 

TffllenAivB,  Stventh  JKoiUA,  81,  1817.  iLOKE  HoWARD, 

:II.  Qfifa  from  't^e  Cpr}gf>, 
ThegentUmen  constitutiog  the  uafortunate.Aspedition  >to<lbe 
iCoBgo,' while walkiog  along  tlieibanLs  ofaliis  riv^r,  picked  iup,a 
-Inrge'iDass  of  gum,  on  which'I  had-aa opportunity  of  waking  a<liBW 
-«xpeeiiaeiit9.  (It -was  of  a  dark  brown  colour,  and, only  iliglitly 
^tpsailucant,  ilt -^^^  veiy  hard  ;. and :lvii}> very .Budiitlie  .aspect of 
-tltG  «h«r»y-tiiee  gifin  of  thia.cpuutry  after  it^has  beeQ.exp(]6ed  for 
.aome  yeatrs'tO'the  action  of  the  weather. 

iWb«D'this  gun  was  put  into  water,>lhe  liquid  acc|iiireil>adafk 
-colour.  >But  itoae-of 'Ihegum  was  jdissoWad;  for  the  ii^^nid  .was 
'■Mt  >ifl-tbe  leaat'ii)ueilagJoou3,-.and  could  n«t  be  employed  to.pasje 
■  together 'f)ieces  tif-paper.  When  evaporated  ta. dryness, .itlefLa 
■'blaOk  flatter,  nearly  4afiteless,wltfble-again  in  water,>a|:^  possessug 
liie  -chMMtefB  of  «KtTactive. 

-The gum  still  retained  its  dark  colour.  It  swelled  very  much  in 
the  water,  and  was  cODvertediatoaseiDitTansparent  jelly.  But  it 
r.'did  notijdis49lY^>i^^  when  the  wateRifras.Jwiled.  BuL|CULthe,|iddi- 
.|:iQQi9f,a  little  jnuriatic  or  aitOiC  acid.a  transparent  .soli^itian, was 
,«ff^cted.  Whi^i  AQ^tLlltali  jvas  di:f^^  ii;i,to  t^. solution,  ,t\ie 
,gMiainy-iMt^r.v(«s  ^ain  p^^ipilated. 

Tbewnro^'M^s  acc:  »fiBciept  to  show.ijs  thpt  thegwniiiy;Sub- 
iftaoQeJA  i^iettjcnj>9!^5Ees  f;;he  cbftnicat  chafacte):^  o^  the  vf gptalfle 
principle-jflitllwl  csfo**!!. 

It  has  been  longknoiyn  that  there  are  t^o  distinct  species  of  gam; 
one,  which  dissolyes,,ii^  cold  water;  another  species,  which  is  inso- 
luble in  ifater,.  but  forms  with  it  a  jelly,  and  dissolves  readily  in 
-water  acidulated  with  any  of  the  mineral  acids.  Gudi  arabic  con- 
-  fititates  a  well-known  example  of  the  first  kind ;  and  gum  tragacanth 
'has  been  long  known  as  a  very  perfect  example  of  the  second,  llie 
-term  g«m  has  been  reserved  of  late  by  chemists  to 'denote  th&fifst 
Bpecies,  or  what  was  formerly,  called  salable  gum.  Dr.  John  has 
applied  to  the  second  species  the  term  cerasm,  because  the  cherry- 
tree  gum  contains  a  considerable  quantity  of  this  matter,  which  is 
.  iufioloblejn  pure  WB(cr,'and  but  forms  a  jelly  .with  that  liquid,  ^nd 
dissolves  readily^  in  water  acidulated  w.itEi  the  mineral  acids,  Tta- 
gacanlk  would -have  been  a  bett£rjiame;.but  lam  deterred  from 
adopting  it  by  the  consider^ion  that  thjs  sub§|apce  is  v^V^Uy  4^o- 
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minBted  adngaoth  on  the  condniDt ;  and  this  doublr  name  might 
perbaps  occasioD  imbiguity.  1  suspect  the  gum  basson  of  Vau- 
quelin,  in  which  he  some  yean  ago  recognised  the  propertiea  of 
cerasia,  is  a  variety  of  tragacanth.  It  potaetses  at  least  all  its 
characters. 

UL    Disappearance  of  Saturn's  Ring. 

fTo  Dr.  TkonuoB.) 
SIR, 

The  disappearance  of  Saturn's  ring  vill  take  place  id  the  year 
1819;  and  it  is  so  curious  an  occurrence,  that  I  was  desirous  of 
knowing  at  what  time  it  might  be  expected :  I  therefore  had  re- 
course to  Delambre's  method  (Astrouomie.  vol.  ii!.  ch.  xxix.],  and 
I  calculate  that  the  plane  of  the  ring  will  pass  throi^;b  tbe  sun's 
centre  on  March  1 1,  and  through  the  earth's  centre  on  tbe  follow- 
ing day  (March  1 2).  These  two  epochs  are  so  very  near  that  iheie 
can  be  no  intennediate  reappearance  of  the  ring,  and  thdr  nearness 
is  unfortunately  occasioned  by  the  planet's  being  at  the  time  in  con- 
junction with  the  sun,  which  will  render  all  attempts  at  observatiwi 
perfectly  useless.  I  would  not  offer  you  this  calculation  if  I 
ima^ned  that  there  were  any  error  in  it ;  but  I  was  so  much  disap- 
pointed at  the  result  of  it,  that  I  cannot  help  expressing  a  wish  that 
some  of  your  correspondents  would  repeat  it:  1  do  not  like  to  thiok 
on  the  loDg  interval  which  must,  u  it  seems,  yet  elapse  before  we 
shall  have  an  opportunity  of  seeing  this  remarkable  phenomenon. 

S. 
IV.  DeatO'iulphmet  of  Copper. 

Dobersiner  affirms  that  when  a  current  of  sulphureted  hydrogen 
gas  is  passed  through  a  solutioa  of  copper  in  an  acid,  a  black  preci- 
pitate fella,  which,  when  dried,  has  a  dark  blubb  green  colour. 
He  aSGrms  that  it  is  a  compound  of  two  parts  by  weight  of  copper 
and  one  part  of  sulphur.  Hence  it  is  obvious  that  it  is  a  compound 
of  I  atom  copper  +  2  atoms  sulphur ;  for  an  atom  of  copper 
weighs  8,  and  an  atom  of  sulphur  2.     'nierefore  we  have 

1  atom  copper     =  8  or  2 

2  atoms  sulphur  =  4  or  1 

Dobereiner  further  affirms  that  when  a  solution  of  peroxide  of 
copper  is  boiled  with  an  alkaline  hydro -sulphu ret,  a  precipirale 
foils,  which,  when  dried,  has  a  dark  ikme-yellow  colour.  This 
precipitate,  he  says,  is  composed  of  equal  weights  of  sulphur  and 
cc^per.  if  this  statement  be  correct,  it  is  a  compound  of  L  atom 
cqiper  +  4  atoms  sulphur  j  so  that  there  are  three  sulphurets  of 
copper: — 

1.  Proto-sulphuret,  composed  of  1  atom  copper  -f-  1  atom  sulphur. 

2.  Deoto-suiphuret .1  +2 

3.  Persnlphuret   1  -(-4 

(See  Schweigger's  Journal,  xvii.  p.  414.) 
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v.    Hydrates  of  Tin. 
Tbe  peroxide  of  tia  is  well  known  to  cbemista  to  be  a  yellow- 
tasteless  powiler.  composed  of 

Tin    7-375 

Oxygen 2-000 

When  this  oxide  ia  obtained  by  digesting  tin  in  diluted  nitric  acid, 
a  fine  white  matter  remBiDf,  which  may  be  obtained  in  a  separate 
state,  by  washing  it  well  with  water,  and  then  throwing  it  on  the 
filter.  When  dried  io  a  heat  of  about  1 30°,  it  foims  a  white,  semi- 
tramparent,  friable  hydrate,  having  a  vitreous  fracture,  composed 
of  one  atom  peroxide  of  tin  and  two  atoms  water ;  or,  by  weipit,  of 

Peroxide  of  tin    80-64  or   100 

Water 19-36  24 

100-00 
Bydiying  tt  in  the  open  air  without  the  application  of  any  artifi- 
cial heat,  1  have  obtained  a  hydrate  containing  twice  as  much  water 
as  the  preceding.  -  It  is  remarkable  for  the  beauty  of  its  white 
colour,  and  for  a  silky  lustre,  which  renders  it  exceedingly  pleasing 
to  the  eye.  It  was  composed  of  one  atom  peroxide  of  tin  and  four 
atoms  water,  or  of 

Peroxide  of  tin 100 

Water 48 

These  are  the  only  combinations  of  peroxide  of  tin  and  water 
Triiich  I  hare  been  able  to  obtain.  1  did  not  succeed  in  forming  a 
hydrate  composed  of  one  atom  peroxide  of  tin  and  one  atom  water, 
□or  of  one  atom  peroxide  and  three  atoms  water ;  though  I  think 
there  can  be  little  doubt  that  such  combinations  are  possible. 

VI.  Butler  of  Antimony. 
What  wasfinrmerly  called  butter  of  antimony  is  now  known  to  be 
a  compound  of  I  atom  antimony  +  1  atom  chlorine.  It  is,  there- 
fore, a  chloride  fif  antimony.  Proust  showed  that  it  might  be  made 
directly  by  dissolving  antimony  in  a  mixture  of  one  pan  nitric  acid 
and  four  parts  muriatic  acid,  evaporating  to  dryness,  and  then  dis- 
tilling the  residuum.  The  butter  of  antimony  comes  over  into  the 
receiver.  M.  Robiquet  has  published  some  circumstances  relativs 
to  this  process  that  deserve  the  attention  of  the  waotical  chemist. 
When  the  solution  goes  on  slowly,  the  theory  of  it,  according  to 
the  present  (pinions  of  chemists,  is  as  follows :— The  nitric  acid 
deprives  the  muriatic  acid  of  its  hydn^en,  and  converts  it  into 
chlorine ;  and  the  chlorine,  as  it  evolves,  unites  with  the  antimony, 
and  converts  it  into  chloride.  But  the  formation  of  chlorine  goes 
on  after  the  whole  of  the  metal  is  dissolved.  This  chlorine  remains 
in  the  liquid,  and  is  not  separated  even  when  the  mixture  is  evapo- 
rated to  the  consistency  of  a  syrup.    The  consequence  is,  that  {Hire 

,  Google 


150  Sct^HJie  tntelligence.  [fuse: 

butter  of  antimony  is  not  ohtaiaed.  To  obviate  this  inconvenience, 
it  is  only  necessary  to  put  the  concentrated  solution  into  a  flagon, 
arid'  to  agitate  it  with  antiWOrty  in  powder.  This  anfirtWiiyilftsolVts 
rapidly,  uniting  with  the  escess  of  chlei'iae,  aWtf  fonnhig'  Aa  addi- 
tional quantity  of  chloride.  The  antimony  must  be  added  cau- 
tiously ;  for  it  dissolves  so  rapidly  that,  if  its  quantity  be  consider- 
abley  so  much  heat  is  evolved  that  the  vessel  is  in  dmiger  of  being 
broken. 

When  the  solution  goes  on  rapidly,  if  we  evaporate  after  it  is 
ovei,  a  precipitate  falls,  and  the  evolution  of  oitrons'gas  is  so  great 
that  the  evaporation  cannot  be  continued.  I'fie  reason  is,  that  the 
cl^loridehas  been  dissipated  by  the  heat.  Hence  the  excess  of  nitric 
acid  present  acts  upon  the  chloride,  converts  it  partly  into  oxide, 
and  occasions  the  precipitation.  To  remedy  ihi^  iocotivenieoce,  we 
have  ouly  to  add  a  portion  6f  ihfiriatic  dcid  be'fof^  We  beg^n  to  eva- 
porate.    (See  Ann.  de  CtMm.  et  Phys.  iv.  165.) 

VII.  RltttHin. 

"itliis  is  a  name  Kiven  by  KfM.  Magendie  and  Pelletier  to  a  pecu- 
liar principle  whicn  they  extracted  from  ipecacuanha,  (o  which  that 
root  is  indebted  for  the  emetic  properties  which  it  possesses. 

Enietin  may  be  obtained  by  the  following'  process: — TAgist 
powdered  ipecacuanha  in  alcohol.  Evaporate  tire  iAc<Aio\  to  dry- 
ness. Digest  the  residue  in  water  ^  fi'ller,  and  evapoiWC  the  aqueous 
solution  to  dryness.  The  yellowieh  red  matter  ttntM  obtained  is 
emetin  in  m  state  of  tolerable  purity.  If,  instead  of  evspofatiog  the 
aqueous  sdlution  to  dryness^  it  be  mixed  with  acetaM  of  lead,  tbe 
emetin  precipitates  in  coinbination  with  ttie  oxide  <A  lead.  Let  this 
precifritate^  after  beii^  well  edulcorated,  be  diffused  throu^ 
water,  and  a  current  of  sulphureted  hydrogen  gas  pdised  through 
it,  the  lead  is  precipitated  in  the  state  of  a  sulphuret,  and  the 
emetin  dissolves  in  the  water.  When  this  solution  is  filtered,  and 
evaporated  to  dryness,  tlie  residue  obtained  is  pure  emetin. 

Emetin  thus  ebtained  is  in  transparent  scales,  of  a  brownish  red 
colour.  It  has  no  smell.  Its  taste  is  bitter,  and  a  little  acrid^  but 
not  in  the  lea^t  nauseous.  It  is  Jiot  altered  by  exposure  to  any  (Kgreo 
ol'  beat  inferior  to  that  of  boiling  water.  When  exposed  to  ft 
sirenger  heatt  it  does  not  melt,  but  swells,  blackens,  aodis  Jecon>- 
posedj  fumishing  water,  carbonic  acid,  a  small  quantity  of  oil,  anrl 
apetie  flcid^  A  very  spongy  and  light  coal  remains.  No  ammonia 
can  be  discovered  in  the  products,  indicating  that  azote,  does  not 
enter  into  the  Composition  of  emetin. 

When  exposed  to  the  air,  it  undergoes  np  change,  unless  tbe  air 
be  very  oroisij  if)  which  case  it  beconies  somewhat  liquid.  It  dis- 
BoUes  very  readily  in  wster.  It  cannot  be  made  to  crystallize.  It 
is  soluble  in  alcohol,  but  insoluble  in  sulphuric  etlisr. 

Diluted  sulphuric  acid  produces  no  effect  upon  it ;  concentrated 
sylphurie  ac)d  ^hara  and  destroys  it.  Nitric  acid  dissolves  it,  either 
cold  or  hot,  and  forms  a  fine  red-coloured  s'olutioa.    This  ctJoiir 
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graduAttf  {USM6  to  ydlow,  nitraui  va^iours  it^e  eshale'd^t  and  crystals 
at  ox&liQ  arid  fortned,  bpt  no  yellow  bit'ttT  principle.  Muriatia 
Md  pba^borie  acidi  dnsotve  it  without  ahentiob,  sDd  let  it  liall 
agam  wlfe«  thty  an  satonited  wkh  an  alkali.  Aceti«  add  is  one  of 
fbe  b«st  stflvtinis  «f  emetin.  OsUic  acid,  on  the  oontrarT,  throW» 
}|  dfiWD  from  its  sokitioit  in  witei  or  alcohol,  Cof  miag  with  it  a  dirty 
whirffcooipouod. 

The  alkalies  dissoks  the  oompottnd  of  emetiiy  aad  gallic  Meid. 
WiMitiodiBciBpoiired  iota  the  tincture  of  emetia^  aired  pfedpitaCe 
fells,  wtifeh  ia  tt  compound  of  emetin  ttai  iodine. 

PrOttf-nimte  of  mercury  has  at  first  no  action  on  ddliltion  of 
emetiny  but  H&tt  soBtw  time  it  produces  a  ^ight  pi>eeipitate.  Gef" 
nahe  sHbltffiate  occasions  rather  a  more  abunduot  precipifdfe.  Taftar 
ctBetic  has  do  action  on  it  wbateva-. 

Gum,  sugw,  galatine,  and  alt  other  animal  and  vegetable  sub- 
SCmces  tiritidf,  h&vtf  no  actiofi  wbatereron  emetin. 

Ht4f  a  gtaift  of  emetin  ^roducra  vsmitiag-,  followed  by  sleeps 
and  the  animal  awakes  in  perfect  health.  Six  graias  of  emethl  ' 
occasion  vomiting  and  sleep,  followed  by  death.  A  violent  inflam- 
mation of  the  lungs  and  iatestitfal  cdnal  appears  to  be  the  cause  of 
Ihe  fetal  e%ctsof  a  considerable  dose  of  thissnbsftnoe.  (See  Ann. 
de  Chim.  «  Ph^.  n.  172.) 

Vni.  Insects  living'  iti  a  VdCfatm. 
M,  Biot  has  observed  that  the  insects  called  by  the  French  llaps 
and  tenebrvms  may  be  left  in  the  best  vacuum  that  can  be  made  by 
an  air-puBBp  for  days  without  their  appearing  to  snS^r  any  incon- 
venience. 

IX.  New  Method  of  detecting  jinenious  Aad,  or  Corrosive  Subli-, 
male,  what  in  Solution. 
Take  a.litde  reoent  v^al- stared)  ',■  add  to  it  a  sufficient  quantity 
of  iodine  to  give  it  a- blue  eoldur.  Mrs  a  little  of  this  blue  matter 
vfitb  ivUlcF,^ SO' 8$r  ti>  have  a  Uoe-coloured  lii|iAd«  ff  into  this  liquid 
3  few  drops  of  an  aqueous  solution  of  arsenious  acid  be  put,  the 
blue  colour  is  immediate^  changed  to  reddish -brown,  and  is  gra- 
dually dissipated  entirely.  The  solution  of  ciJrr'bsiVe  sublimate  pro- 
duces nearly  the  same-  effect;;  bnt  if  sottie  dW»[W  6f  sulphftirid  Acid 
1^  addedj  the  blue  Cbl'our  is  again  resfoi^id'  if  i^  htis^  b^ett  deSMoyed 
byaisenious  acid;  but  if  it  has  been  destroyed  by  corrBSiW  sAlS 
mate,  it  Js  nof  rtstored;  eirhcf  By  sulphuric  acid,  of  by  ariy  ©tliet 
acid.     (Brugnattlli,  Ann.  de  ChiM.  rt  PhyS.  iv.  334.) 

X.  Arragonite. 
It  will  be  recolfected  that,  aftef  the  dlsCorery  of  carbonate  of 
strontian  by  Stromeyer  in  arragonite,  Me^fS.  Bucholz  and  Melssner 
analyzed  twelve  specimens  Irom  different  places;  that  th^' found 
atroDtiaa  in  sewaioi<  the  twelve ;  but  bould  detect  ttone  in  the're- 
maliun{ffiw.    Amag  time  five  was  the  aAagoaite  of  BbmSiim, 
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which,  Bccordib^  to  these  chemuts,  contained  nothiDg  bat  car- 
bonate of  time  and  a  little  sulphate  of  lime.  Laugier  has  lately, 
examined  a  specimen  of  arragonite  from  the  same  place.  He  found 
in  it  traces  of  carbonate  of  stroDtian,  thou^  the  quantity  of  that 
substance  present  did  not  exceed  the  thousandth  part  of  the  weight 
of  the  specimeD.  In  two  other  specimens  of  arragonite,  one  from 
Baudissero,  near  Turin,  the  other  from  the  country  of  Gex,  he- 
could  detect  no  strontian  whatever;  but  he  remarks  that  these  spe- 
cimens did  not  exhibit  all  the  characters  of  Brragonite.  That  of 
Baudissero,  thnugh  pretty  regularly  crystallized,  was  opake,  and 
very  friable.  That  from  Gex  has  the  vitreous  fracture,  and  the 
hardness  of  the  best  characterized  arragonites ;  but  it  is  massive, 
and  exhibits  no  appeitrance  of  crystallization.  In  general  the 
purest,  most  transparent,  and  most  regularly  crystallized  arragonites» 
are  those  which  contain  the  greatest  quantity  of  strontian ;  while 
those  which  are  impure,  and  mixed  with  sulphate  of  time,  either 
contain  none,  or  very  tittle  of  tbal  substance.  (Ann.  de  Cbim.  et 
Phys.  iv.  361.) 

XI.  New  Analysis  of  the  Meteoric  Iron  of  Silieria, 
M.  Laugier  hia  lately  sutijected  a  specimen  of  thb  well-known 
mass  of  iron  to  analysis.     He  found  its  constituents  as  follows : — 

Oxide  of  iron 68'2 

Silica 16 

Magnesia     IS 

Sulphur   5-2 

Nickel     £-2 

Chromium 0*5 

Loss 3 

1I3X 

The  increase  of  weight  is  owing  to  the  oxidizement  of  the  metals. 
Tliis  analysis  shows  us  that  the  constituents  of  this  iron  are  quite 
the  same  as  ttiose  of  the  meteoric  stones.  (See  Ann^  de  Chim.  et 
Riys.  iv.  363.) 

XII.  Serpent  found  in  Devomhire. 

I  have  been  informed  by  Dr.  Ijeach  that  the  red  viper  described 
by  Mr.  Rackett  in  a  paper  read  to  the  Linnfean  Society  on  April  15} 
is  no  more  than  a  very  common  variety  of  the  young  viper  of  Bri- 
tain. He  also  says  that  coluber  c^ruleus  of  the  Linoxan  Transac- 
tions, col.  prester  and  chersea  of  Linnceus,  are  also  varieties  of  tbc 
aame  species,  viz.  of  vipera  hems. 

XIII.  Translator  of  Euler's  Algehra, 

(To  Dr.  Thomson.) 
DEAR  SIR, 
I  lose  no  time  in  correcting  the  opinion  you  have  given  in  your 
Annah  for  last  month  respecting  the  person  who  traasltted  Euler's 
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Aleebra.    The  translator,  1  am  pretty  sure,  is  Mr.  P.  Barioir,  of 

VVoolwicb,  the  author  of  a  respectable  Treatise  on  the  Theory  of 
Numbers,  and  of  one  or  two  other  mathematical  works.  If  1  were 
at  home,  aod  among  my  books,  I  could  speak  more  decisively  on 
this  point,  as  I  think  the  fket  is  stated  in  the  preface  to  the  work  I 
have  named ;  and  if  not,  the  identity  of  several  passages  with  the 
notes  by  the  translator  of  Euler  affords  internal  demonstration  of 
Mr.  B.'s  claim  to  the  honour  of  having  iatroduced  the  excellent 
treatise  in  question  to  English  readers. 

As  to  myself,  the  fact  is,  that  I  have  never  appeared  before  tlie 
public  as  an  author,  except  of  detached  communications  to  repu- 
table periodicals;  having  been  deterred  from  such  an  enterprise 
partly  by  the  insufficiency  of  the  intervals  of  leisure  [  enjoy  for 
producing  a  continuous  work,  and  partly  by  some  examples  which 
have  fallen  too  closely  under  my  observation  to  leave  any  doubt  oi 
the  hazardous  nature  of  a  mathematical  adventure  in  England ;  my 
friends  say,  by  modesty  too — sed  rum  ego  oredulus  illis — and  are  not 
the  reasons  I  have  given  quite  sufficient  i 

With  every  sentiment  qf  respect  and  obligation, 

I  subscribe  myself  yours  most  sincerely, 

W.    G.    HOKNBH. 

XIV.  Death  of  Mr.  Gregor. 
The  county  of  Cornwall  has  suffered  an  ureparable  loss  by  the 
death  of  the  Rev.  Wm.  Gregor,  of  Creed,  who  died  about  the  end 
of  June  of  a  consumption.  He  is  universally  known  as  the  disco- 
verer of  titanium ;  and  was  in  every  point  of  view  one  of  the  most 
accurate  and  sagacious  chemical  analysts  of  his  day.  I  expect  in 
the  course  of  a  number  or  two  to  be  able  to  lay  before  the  public  a 
biographical  account  of  this  celebrated  man,  which  a  Scientific 
friend  of  mine  in  Cornwall,  to  whom  Mr.  Gregor  bequeathed  his 
papers,  has  kindly  promised  to  draw  up. 

XV.  Morpkium, 
The  existence  and  properties  of  morphium,  of  which  I  gave  « 
sketch  in  a  late  number  of  the  Annals  of  Philosophy,  have  been 
ascertained,  and  all  th&  leading  facts  corroborated,  by  several  skilful 
chemists,  both  in  thb  countiy  and  in  Paris.  There  cannot,  there- 
fore, b^  longer  any  doubt  that  it  is  in  reality  entitled  to  rank  as 
a  new  vegetable  combustible  alkali.  It  will  be  necessary  to  change 
the  name  to  morphia,  to  make  its  termination  agree  with  that  of 
the  other  alkalies.  .  The  discovery  of  this  new  compound  alkali 
destroys  Berzelius's  reasoning  respecting  the  metallic  nature  of  the 
basis  of  ammonia.  The  great  strength  of  his  argument  lay  in  this : 
every  other  base  capable  of  saturating  acids  contams  osygen.  There- 
fore it  is  reasonable  to  conclude  that  ammonia  contains  it. 
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Article  XIV. 
New   Patents. 

Samcel  Brown,  of  Mark-lane,  Londoo,  Captaia  io  the  Royal 
Nary,  and  Philip  Thomas,  of  Lrverpod,  maoufHctnrer  of  iron' 
cables ;  for  a  chain  or  chains,  manufactnTcd  In  a  peculiar  way,  by  a; 
new  process  or  processes,  aud  ceitatn  ftppsTHtiM  and  icoprovemeius 
in  performing  and  execoting  the  same.     Dec.  I^  18t6-. 

William  Manton,  of  South-Mreet,  Gnnvenor-square ;  iar  a 
certiun  improvcmeot  in  the  appticatioD  c4  springs  to  wbnl  car- 
riages.    Jan.  3,1817. 

John  Haffield,  of  Edward-street,  Portmm-square,  arthriect; 
tar  certain  improvements  on,  and  additions  to,  his  former  patent^ 
for  an  apparatus  to  be  attached  to  fire-stores,  for  rooBis,  for  th« 
removal  of  cinders  and  ashes,  and  for  the  better  prerention  of  dust 
arising  therefrom ;  which  additions  may  be  used  jointly  or  sepa^ 
lately.    Jan.  10,  I8I7. 

Danibl  Wilson,  of  Dublin,  Gentleman;  for  improvements 
in  the  process  of  boiling  and  refining  sugar.    Jan.  23,  1817- 

RoBBRT  Dickinson,  Elso,  of  Great  Queen-street,  Lincoln's  Inn- 
fields  ;  for  a  method  ot  meuiods  of  preparing  or  paving  streets  and 
loads  for  horses  and  carriages,  so  as  to  render  the  parts  or  pave- 
ments when  so  done  more  durable,  and  nltimately  less  expensive, 
than  those  in  common  use,  and  presenting  other  important  iidvaa- 
tages.     Jan.  23,  lai?. 

JosBi'H  DE  Cavaillon,  of  Sambfook-conrt,  BasinghaH-street, 
Gentleman;  for  improvements  in  the  preparing,  clarifying,  and 
refining  of  sugar,  and  other  vegetable,  animal,  and  mineritl  rntr^ 
stances,  and  in  the  machinery  and  utensils  used  therein.  Jan.  23, 
181 7. 

William  Wall,  watehioaker,  of  Wandsworth,  Surrey;  for  an 
horizontal  escapement  for  watches.     Feb.  I,  I8I7> 

Georgs  MoNTAetJE  HiofliNsoN,  lieutenant  in  the  Navy,  of 
Bovery  Tracy,  Chudleigb,  Devonshire;  for  improvements  in  locks. 
Feb.  1,  I8I7. 

Isaac  Robeut  Mott,  composer  and  teacher  of  mu»c,  at 
Brighton ;  for  a  method  of  producing  from'  vibrating  substances  a 
tone,  or  musical  sound,  the  peculi^  powers  io  the  management 
whereof  are  entirely  new,  and  which  musical  instrument  he  deno- 
minates tlie  Sostimente  Piano-forte.     Feb.  1,  1S17^> 

William  Bumiy,  of  Pratt-place^Gamden  Town,  matheroatiad 
instrument-maker;  for  machinery  for  breaking  and' preparing  flax 
and  hemp,     Feb.  1,  ISI7. 

James  Atkinson,  Fleet-street,  brass-worker  and  lamp-manu- 
facturer ;  for  improvements  in  or  on  lustres,  chandeliers,  lanthorna, 
and  lamps,  of  various  descriptions,  and  in  the  manner  of  conveying 
the  gas  to  the  same.     Feb.  6,  1817. 
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WiLLiAU  Clark,  Esq.  of  Bath  ;  for  a  contriraDce,  to  be  called 
a  safeguard  to  locks,  applicable  to  \ec3tA  in  general,  by  which  they 
may  be  so  secured  as  to  defy  the  attempts  of  pluoderers  using  [Hck- 
loelu  at  &li»k^&     Fcik  »,  ISIJ. 
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Scientific  Books  la  hand,  or  in  the  Press, 

Mr.  Accum  has  in  the  press  Chenicil  AmtMenaent;  comprising  a 
series  of  curious  and  instructiTe  experiments  in  chemistry,  which  are 
easily  perfbntied',  aird  unattended  by  ^nger. 

The  new  edition  «f  Tfr.  Thomson's  System  of  Cfaennstry  wilt  be 
reath-  iw  pnUindon  by  tlie  fint  of  October. 

Mr.  Fred.  Schlegels  Lectures  on  the  History  of  Ancient  and 
Modem  Literature,  with  Notes  and  an  Introduction  by  the  Translator^ 
ka  two  volumes,  Bvo.  will  soon  appear. 

A  vfriume  of  TnoBactione  (ri*  the  Fhilost^hical  Society  of  London 
is  in  the  press. 

A  Treatise  on  Geognosy  and  Mineralo^ical  GeograjJiy,  with  nume- 
rous Plates,  iQuBtrative  of  the  Mineratogical  Structure  of  the  £arth  in 
geaer^  and  that  of  Great  Britain  and  other  Countries  in  particular, 
by  Pmfescor  Jameson,  in  two  rolomes,  Svo.  is  pr^aring  for  publica- 
tion. 

Sir  W.  Adams  haa  in  the  press,  in  one  vofume,  Svo,  a  R-actical  In- 
ouiry  inti>  the  Causes  of  the  freouent  Failure  of  the  Operation  of 
Extracting  aad  Depressing  the  Cataract,  and  the  DescnptJOB  of  a 
DC*  and  mproved  Secies  of  Operations,  by  the  Practice  of  which 
most  of  these  Causes  of  Failure  may  be  avoided.  Illustrated  by 
Tablea  of  the  comparative  Success  of  the  Old  and  New  Operation. 

The  Second  Part  rf  Lackington  and  Co.'s  Catalogue  is  in  the 
Press,  coDtaining  the  claaaea— Curious  and  Rare  Books,  Poetry  and 
the  Drama,  the  Hue  Arts,  Natural  History,  Mathematics,  Memcine, 
&c.  Ac. 

The  Third  Part  of  Lackington  and  Co.'s  Catalogue  is  also  in  the 
Press,  and  wSI  cam|inee — Clasaica  aid  B«ok»  in  all  other  Foreign 
L«gt»ge». 

OrraerotrB  History  of  Chesture,  Part  IV.  is  ju«  published. 

In  the  press  the  Report  from  the  Committee  of  the  HonoiKable  the 
House  01  CoiBmons  on  the  Employment  of  Boys  in  Sweeping  of 
Chimneya,  together  wkh  the  Minotes  of  the  Evidence  taken  before 
the  Coimnitie«,  and  an  A|^mdix. 

Or.  Bancroft  has  in  the  press  a  Sequel  to  his  Essay  on  YeUow 
fever. 

Mr.  James  Moore  has  in  the  press  the  History  of  Vaccination. 

Mr.  Thomas  Whately  has  in  the  press  the  Second  Edition,  corrected 
and  enlarged,  of  Practical  ObservaUooa  on  the  Cure  of  the  Gonorrbcea 
ViruleUa  in  Men, 
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Article  XVI. 

Janmomcalt  Maenetical,  and  Meleorologkal  Obstrvaltms. 
By  Col.  Beaufoy,  F.R.S. 
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June  13,  in  the  erenitig,  the  needle  at  intervals  vifanted  25' 50". 
During  the  night  it  blew  Iiard  irom  the  west, — Jotie  21>  at  eight 
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o'clock  va  the  moniiDe,  the  variation  was  24^  2&' :  35  miautn 
after  U  increased  to  24°  35'  31" :  in  the  course  of  the  da;  several 
loud  claps  of  thunder  were  heard  in  the  north-west. 
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R^^fAKKS. 

Sixth  Month. — 7.  Mu^  Cirrocamulus,  a.  m.  in  beds  at  &  con- 
nderable  elevation  i  io  ibe  evening  a  group  of  thunder  clouds  in 
the  S  and  SB,  wbicb  passed  after  a  single  peal  of  thunder  to  the 
eastward,  S.  Windy :  light  showers,  a.  m. :  heavier  rain,  p.  va, 
9.  Stormy  wet  day  aod  nigfat.  10.  Showen:  Camidostratus  Bt 
sun-set.  11.  Fbe  morning.  13.  Wet,  blowing  day;  stormy 
night.  14.  Much  wind  and  cloud,  a.m.:  slight  shower:  evening 
m<ffe  settled.  15.  Windy  atNW,  a.m.:  Cutiadus,  with  Ckro- 
stralus:  Cumuhstralui  s  fair:  £'ra/iu  at  night.  16.  Fine:  Cirrm 
at  evening.  17-  A  Stratus  visible  at  four,  a.  m.:  very  fine  day: 
luminous  twilight,  with  the  moon  conspicuous :  Cirri  aftec  sun-set. 
- 19.  Hot  sun-shine :  bk.  20.  ij^tning  tlus  evening.  21.  Stratus 
at  night.  22.  Continued  thunder  intheSE,  p.m.  23.  Rather 
cloudy^  a.  m. :  a  fine  breeze.  24,  Morning  cloudy,  then  fine  :  in 
the  evening,  heavy  rain,  with  hul^  thunder,  and  lightning :  hygr. 
beCore  the  storm  at  3ff'.  25.  Cloudy  morning.  26,  Muty  morn- 
ing: drizzling  rain  :  then  fine.  27-  A  thunder-stonn  between  six 
and  seven  in  the  evening :  very  heavy  nio,  with  thunder  and  light- 
ning. 28.  Heavy  showen,  evening.  29,  SO,  Cloudy,  with 
showers. 

Seventh  Month. — 5.  Thunder  in  a  mass  of  clouds  to  the  south 
and  south-west :  some  rain  with  us. 

RESULTS. 

Winds  variable. 

Barometer:  Greatest  height 30-23  inches 

Least 29-17 

Mean  of  the  period  ....  29751 

Thermometer :  Greatest  height S6° 

Least 34 

Mean  of  the  period  ....  61*38 
Mean  of  the  hygrometer,  47-5''.  Rain,  2*81  in. 


Tottenham,  L,  HOWARD. 

Seventh  Months  21,  1817. 
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SEPTEMBER,  1817. 


Article  I. 

Biographical  Account  of  Dr.  bieenhousz. 
By  the  late  Maxwell  Gartbsbore,   M.D.  F.R.S. 

John  INGENHOUSZ  was  born  of  a  mercaDtile  fomily  in  Breda^ 
in  the  y^ar  1730.  He  was  educated  at  schools  there,  and  after- 
wards stii^d  at  more  than  one  of  the  Dutch  or  Gehnaa  Univer- 
sities. He  took  a  degree  ia  physic,  and  settled  in  his  native  town, 
where  he  practised  with  sutrcess  for  a  few  yeara :  but  of  this  practice 
be  soon  became  tired ;  and,  being  naturally  indifferent  of  money, 
though  at  the  same  titne strictly  econnmical,  andhavinga  moderate 
'  independenee,  he  could  no  longer  resist  hh' ardent  love  of  know- 
ledge, and  at  once  determined  to  sacriAce  hts  hopes  of  gain  at 
Breda ;  and,  like  Pythagoras,  Plato,  and  otlters,  to  visit  countries 
and  people  from  whom  more  could  be  learned. 

From  the  publications  of  the  Viap\.  Society,  and  the  characters 
of  our  philosophers,  he  was  induced  to  come  to  London  in  17^» 
and  was  luckily  introduced  to  Sir  John  Pringle,  through  whom  he 
became  acquainted  with  Dr.  Franklin,  Dr.  Huck,  and  all  that 
circle  of  literary  men  that  then  attended  Jils  Sunday  and  Wednes- 
day nights'  meetings.  The  unassuming  mildness  and  uoalfected 
simplicity  of  our  philosopher's  manners,  wifti  his  unremitting-at- 
^ntion  to  scientific  pursuits,  soon  gained  him  the  favour  ot  all ; 
and  his  peculiar  attention  and  accommodating  respect  to  Sir  John, 
who  was  always  partial  to  foreigners,  thinking  they  did  more  justice, 
to  his  merit  than  his  oiyn  countrymen,  rendered  Dr.  Ingentiousz  a 
particular  favourite,  and,  by  degrees,  his  constant  visitor  and  at- 
tendant on  all  occasions. 
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Electricity  being  then  a  subject  of  much  philosopbic  i 
he  employed  himself  assiduously  iu  e^LperimeDta  od  that  subject, 
and  contrived  many  ingenious  methods  of  improving  electrical 
machines,  vaiying  the  methods  oi  employing  tbem.  He  at  that 
time  contrived  a  small  machine,  which  he  always  canied  in  hb 
pocket,  and  with  which  he  used  occasionally  to  amuse  his  friends. 
This  naturally  produced  a  degree  of  indmacy  and  favour  with  Dr. 
FrankltD,  then  in  high  favour  with  this  country  as  a  philosopher ; 
and  with  him  and  Sir  John  Pnngle  he  made  one  summer  a  short 
trip  to  Paris;  and  aftecwards,  with  Dr.  Fiai^lin  alone,  a  tour 
through  Scotlaod  and  Ireland.  He  contiaued  B>  pursue  bis  philo- 
sophical and  medical  studies  and  acquirements  in  London  till  the 
year  1767)  when  he  was  recommended  by  $ir  John  Pringle  to  the 
Imperial  Ambassador,  to  go  to  Vienna,  in  compliance  with  the 
Empress  Maria  Theresa's  desire,  to  inoculate  her  family,  to  whom 
the  small-pox  had  been  fatal.-  Though  Dr.  Ingeohousz  had  never 
before  practised,  or  thought  particularly  of  inoculation,  yet  such 
was  Sir  John's  opinion  of  his  sagaritv,  docility,  and  general  know- 
ledge of  physic,  and  steadiness  of  character,  that,  after  practising 
inoculation  for  some  mouths  with  Baron  Dimsdale,  at  Hertibrd,  he 
made  no  scruple  to  send  him  out  as  fully  qualified  for  that  important 
office,  which  he  successfully  executed  in  the  year  1T68  ;  and  in  the 
year  1769  he  inoculated  the  Grand  Duke  of  Tuseany's  family,  at 
Florence.  He  declined  many  solicitations  to  inoculate  at  tbe  Court 
of  Turin ;  and^  returning  straight  to  Vienna,  he  was  aN^iotoJ 
Body  Physician  and  Coonsellor  of  State  to  their  Imperial  Majesties, 
with  a  pension  for  life.  He  continued  iu  Vienna  for  some  time,, 
purauing  his  philosophical  and  medical  studies.  What  practice  he 
attended  to,  I  believe,  was  gratuitous. 

He  applied  himself  much  to  ingenious  inventions  and  experi- 
ments }  with  which  he  used  to  amuse  the  nobility,  foreign  ministera, 
and  curious  strangers,  at  Vienna,  in  so  striking  a  way  as  to  gain 
himself  a  very  high  reputation  for  his  natural  ma^c. 

He  sotne  time  after  obtained  leave  to  travel  to  France,  to  gratify 
his  original  turn  of  mind,  by  witnessing  the  various  experiments  ana 
discoveries  in  pneumatic  philosophy  which  then  began  to  attract  the 
attentioQ  of  Europe.  He  was  resident  in  Paris  during  the  first 
commotions  which  took  place  on  the  revolution ;  and  was  so  com- 
pletely terrified  by  the  outrages  then  comnutted,  that  he  conceived 
the  most  indelible  detesution  of  the  pcinciples  and  practice  of  the 
democrats,  which  he  ever  retained.  While  at  Paris  be  lived  much 
with  Rochfoucault  de  Maret,  and  with  those  other  philosophers  who 
were  Daost  eminent  for'tfaeu  attention  to,  and  discoveries  in,  pneu- 
matic philosophy. 

After  his  success  at  Vienna,  he  came  to  England,  in  January, 
]77tt,  and  employed  himself  chiefly  in  the  pursuit  of  pneumatic 
philosophy;  for  which  purpose  he  retired  to  the  country,  near 
London,  for  some  months ;  and,  after  a  long  and  laborious  course 
of  close  iuvestigatioD,  he  published  at  London,  ia  1779^  hb  ezpe- 
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rimenu  on  vegetftblcs,  demDnstraling  their  pomr  of  emitting  vital 
nr  in  sunshine,  and  azote  i»  tlie  night.  I'hese  esperiments  be 
often  repeated,  improved,  multiplied,  and  republished,  on  the  con'- 
tinent,  vrith  variom  other  philosophical  essays,  in  French,  GemMB, 
and  l^tin  editions.  Of  the  Esperiences  sur  tes  Ve^tituX,  he  pub- 
lished at  Paris,  in  ]  737,  the  first  volume,  as  a  mixh  augmented 
and  corrected  translation  of  the  English  publicfttion  of  1779}  ^nd^ 
on  bis  second  journey  to  Paris,  in  17S9,  a  second  volume  of  the 
tame  work,  with  mnch  more  extended  views. 

On  his  rctnni  to  Vienna,  he  married  a  nster  of  Professor 
Jacqntn,  by  whom  he  bad  no  (^ildrcn,  and  with  whom  he  did  not 
lire  maDy  years :  bis  fondness  for  travelling,  and  bis  extreme  attach- 
ment to  England,  engrossed  the  whole  of  his  remaining  lifi!;  and 
that  will  be  bast  un&rstood  by  attending  to  the  chn>no1c^  and 
analysis  of  his  publicBtions,  which,  being  DHmnwis,  can  be  noticed 
m  a  life  of  this  kind  only  in  a  summary  way. 

The  order  of  bis  publications,  separate  from  those  alreat^  inea- 
tioned  in  our  Traxisaotions,  are,  first,  bis  EiiperimenU  on  Vege- 
tnUes,  published  in  Z/>ndon  in  177^1  before  his  first  return  to 
Vienna ;  a  translation  of  which  into  Dutch  was  soon  after  published 
at  the  Hague,  by  Van  Bredaj  and  a  German  translation  at  Leipsie, 
by  Molitor,  in  17^0;  each  of  which  was  more  enlarged  than  the 
original :  and,  what  is  remarkable,  there  were  four  different  edi- 
^ns,  published  in  four  different  tenguages,  of  this  work,  and  all 
rf  them  in  the  course  of  a  few  montlis.  The  first  French  transla-  - 
tion  bemg  publishod  soon  after  he  passed  through  Paris  to  Vienna, 
hi  the  year  1780,  a  seeond  and  much  enlarged  German  edition  of 
this  work  was  poblished  at  Vienna,  in  three  volumes,  in  1 786 :  and 
a  second  French  edition  of  the  first  rolume  of  the  same  work  \W« 
pnUished  at  Paris  in  1787 ;  and  the  second,  with  many  additiotul 
improve  me  nts,  in  1^89. 

His  Nouvelles  Experiences  sur  divers  Objets  de  Physique  vres 
published  in  German  by  M.  Molitor,  Professor  at  Mayeince ;  and  a 
second  part  of  the  same  in  1 782  :  arid  a  second  edition  of  this  wofk 
Was  printed  in  1784,  containing  a  number  of  papers  already  pub>- 
lisbed  In  our  Transaclions :  and  all  this  happened  b^bre  thte  pubU- 
cation  of  the  ori^nal  French  edition,  vrhich,  although  it  bad  hm 
finished  and  sent  to  Paris  in  1781,  was  very  unreasonably  delayed 
by  the  French  publisher  tilt  1785.  This  volume  begins  with  a  very 
correct  and  precise  account  of  the  system  of  electricity  by  Dr. 
Franklin :  and  the  second  memoir  is  s  very  ingenious  explenatioB 
of  alt  the  phenomena  of  the  electrophwua  invented  by  Voha  on  biS 
Aewy  of  positive  and  negative  electricity,  the  greatest  part  of  which 
be  had  already  published  as  a  Baherian  Lecture  in  the  Philosophictd 
IVansactiona  for  the  year  1778.  In  the  third  memoir  he  discusses 
at  great  length  the  much  disputed  question  whether  points  or  balk 
•ve  the  best  contrivance  to  preserve  buildings  from  the  effects  trflight- 
eiag^.  He  enters  into  an  examination  of  Mr.  Wilson's  esperimenfs 
pcvfomcd  at  the  PantheiHi,  and  endeavours  to  establish  the  supe- 
1  2 
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riodtjr  of  pointed  conductors  in  opposition  to  that  gentleman,  who 
asserted  that  they  ought  to  termioate  Iq  balls ;  which  last,  he  says, 
yr&\  rather  attract  a  strong  shock ;  whereas  the  other,  by  acting  at 
a  much  greater  distance,  will  silently  and  gradually  attract  and 
convey  to  the  earth  the  electrical  fire,  and  so  firevent  its  ever  occa- 
uoning  a  severe  stroke. 

The  following  memoirs  are  chiefly  employed  in  experiinenls  on 
ioHammable  and  dephlogisticated  air;  in  describing  air  pisto)s> 
and  lamps ;  a  method  of  procuring  ioHammable  air  from  marshes, 
and  in  otbei  ways ;  how  to  produce  the  most  dazzling  light ;  and 
bow  to  light  a  candle  at  pleasure  with  an  electrical  spark ;  several 
of  which  are  to  be  found  in  our  Philosophical  Transactions. 

Id  the  13th  memoir  we  have  a  long  account  of  the  nature  and 
best  means  of  obtaining  dephlogisticated  air  from  various  subsUnces, 
and  especially  from  nitre.  He  next  republished  his  paper  upon  the 
salubrity  of  common  air  at  sea  compared  with  the  air  of  the  sea 
coast  and  of  inland  countries,  which  we  have  in  the  Transactions 
for  17S0.  We  next  have  a  memoir  on  magnetism  and  artificial 
magnets :  next  a  republication  of  his  theory  of  gunpowder,  and  of 
pulvis  fulminans.  The  18th  memoir  is  on  the  passage  of  heat 
through,  and  inflammability  of,  metals ;  with  an  attempt  to  deter- 
mine the  quantity  of  phlogiston  which  difierent  metallic  and  other 
bodies  contain. 

Previous  to  his  publication  oa  vegetables,  in  177^)  ^^  ^^d  in  the 
year  177^  published  in  our  Philosophical  Transactions,  vol.  Ixv.  his 
experiments  on  the  torpedo,  which  at  that  time,  from  the  previous 
experiments  of  Mr,  Walsh,  was  exciting  much  attention ;  and  that 
■ubject  was  further  cultivated  by  experiments  on  the  gymnotus,  and 
by  the  very  accurate  anatomical  observations  of  the  late  eminent 
Air.  John  Hunter.  In  the  year  1776  he  published,  in  vol.  Ixvi., 
an  easy  method  of  measuring  the  diminution  of  bulk  taking  place 
in  the  mixture  of  common  and  nitrous  air,  according  to  the  disco- 
very of  Dr.  Priestley;  and  he  there  describes  an  instrument  he  ha^ 
contrived,  whereby  this  nice  experiment  might  be  performed' with 
much  more  facility  and  accuracy.  In  the  same  jmper  he  published 
bis  experiments  on  nlatina,  which,  then  a  new  metal,  he  had  taken 
much  pains  to  investigate  and  render  fusible.  He  valued  highly  a  set 
of  buttons  of  this  metal,  with  which  he  had  a  coat  mounted.  He 
found  platina  to  be  as  completely,  though  not  so  strongly,  magnetic 
as  iron ;  and  that  this  power  was  increased  by  fusion  in  electrical 
fire,  which  he  first  effected,  whilst  common  fire  was  found  to 
diminish  it ;  and  this  magnetic  virtue  he  constitutes  as  a  specific 
property  of  platina,  by  which  it  may  be  always  distinguished  from 
gold,  which  cannot  be  rendered  magDetic. 

In  the  year  177^  we  find  ft^pape^  in  the  Phil,  Trans,  vol.  Ixviii. 
describing  a  ready  way  to  light  a  candle  by  a  very  moderate  elec- 
trical spark  excited  positively  by  a  piece  of  glass,  and  a  match  made 
of  cotton  powdered  with  resin.  In  the  48th  paper,  of  the  sanw 
volume  we  find  electrical  eiqieriiBenti to  explain  how  fitr  the  pbe- 
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Bomena  of  the  electrophcvus  may  be  accouoted  for  on  Dr.  Frank- 
lin's theory  of  positive  and  negative  electricity,  which  he  proves  to 
agree  pe-fectty  witb  those  exhibited  by  the  late  Mr.  CaotOD  with 
elder  pith  balls  hanging  by  linen  threads  from  a  wooden  box ;  which 
balls  are  excited  either  negatively  or  positively  by  a  piece  of  excited 
glass. 

In  vol.  Ixix.,  for  the  year  1779>  he  gives  «n  account  of  a  new 
kind  of  inflammable  air,  or  gas,  which  can  be  made  in  a  moment 
without  afq>aratu3,  and  ia  as  fit  for  explosi<Hi  as  other  ioflammable 
gases  in  use  For  that  purpose ;  tc^ether  with  a  new  theory  of  gun- 
powder. 

In  October  of  the  same  year  ( 177'')  he  published  the  first  edition 
of  Kiperiments  on  V^etablcs,  before  mentioned.  To  this  he  pre- 
fixes a  most  grateful  dedication  to  Sir  John  Pringle,  explainiag  at 
length  the  whole  series  of  obligations  he  was  under  to  him  for  his 
early  patronage  on  his  first  arrival  in  this  country,  and  for  his  very 
extraordinary  mark  of  confidence  and  respect  in  recommending  him 
to  the  Imperial  Family  of  Germany,  leaving  this  as  a  public  testi- 
mony of  his  gratitude,  being  then  about  to  return  to  Vienna. 

In  the  end  of  vol.  Ixix.,  for  1779i  we  find  a  memoir  on  improre- 
nents  in  electricity,  delivered  as  a  Bakerian  lecture,  which  were 
perfiwmed  by  the  use  of  flat  glasses,  instead  of  globes  or  cylinders, 
which  it  now  af^ars  he  had  made  use  of  for  15  years.  In  vol.  Ixx. 
for  the  year  17^t  ^^  ^fd  a  paper  on  the  degree  of  salubrity  of  ths 
common  air  at  sea  in  the  Channel  compared  with  that  on  the  shore, 
and  in  various  parts  of  Holland.  In  a  letter  written  from  Paris  in 
January,  1780,  and  in  vol.  Ixxii.,  for  the  year  17^2,  we  find  soma 
further  considerations  on  the  influencexjf  the  vegetable  kingdom  on 
the  animal  creation. 

In  the  year  1784  there  were  two  volumes,  in  octavo,  of  his 
various  philosophical  papers  published  in  German  at  Vienna.  In 
17S5  we  find  Nouvelles  lilxperieDCes  et  Observations  sur  divers 
Objets  de  Physique,  which  wholly  consist  of  subjects  of  eleciricity, 
ana  the  diflerent  kinds  of  air,  being  chiefly  what  had  been  before 
published  in  our  Transactions,  This  he  dedicates  to  Dr.  Franklin, 
then  residing  at  Paris,  as  Minister  Plenipotentiary  from  the  United 
States  of  America.  In  the  year  IJtiO  he  published  a  second  volum« 
with  the  same  title,  dedicated  to  Baron  Dimsdalc,  and  printed 
under  his  own  eye  at  Paris.  The  second  volume  contains  chiefly 
experiments  and  observations  relating  to  vegetables,  and  especially 
to  that  green  matter  produced  in  water,  on  which  so  much  had  been 
said  by  Dr.  Priestley.  These  two  volumes  are  pretty  much  the 
same  with  those  that  have  been  published  in  German,  In  which 
there  were  also  some  medical  as  well  a;  physical  papers,  which,  by 
a  mistake  of  the  editors,  were  onrtitted  in  the  French  edition. 

His  last  publication,  in  the  year  \198,  preceding  his  death,  is 
an  essay  on  the  food  of  plants  and  the  renovation  of  soils,  written 
at  the  desire  of  Sir  John  Sinclair,  and  publuh^d  by  the  Board  of 
Agiicohnre,  of  whitdi  he  was  President,  and  of  which  oar  philoso- 
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pher  \»A  been  nude  a  Foreign  H<»Kirary  Member.  In  this  pipir 
wc  btve  an  abridged  rccapitulatioa  aod  very  ingenioui  appltcatioa 
of  his  experiments  and  opinions,  so  iiilly  illustrated  in  itis  Ezpe- 
riences  sor  lee  Vegetauz,  publisbed  at  Paris  in  two  volumes,  6vo. 
in  the  year  17^7  and  1789,  to  whicb  he  continually  refefs.  Ha 
surely  was  the  first  who  demonstrated  clearly  the  singular  facts  of 
pure  oxygen  being  conrinunlly  emitted  by  vegetables  when  under 
the  influence  of  light,  by  which  the  air  was  continually  ameliorated, 
and  that  of  their  constantly  emitting  azote  in  the  dark,  by  which  it 
is  fiomipted.  It  is  very  true  that  Dr.  Priestley  had  bd'ore  him  dis- 
covered that  living  plants  always  ameliorated  the  atmospheric  air, 
by  absorbing  phlogiston,  a  theory  in  direct  opposition  to  that  of  our 
|wilosopher,  who  thought  this  purification  was  occasioned  by  their 
perspiration  instead  of  absorption,  whicb  continual  absorption  of 
atmospheric  air  he  also  allows ;  and  proves,  by  some  most  iogenioui 
experiments,  that  plants  derive  great  part  of  thnr  nourishment  by 
their  leaves ;  aod  that  respirable  air  and  heat  are  absdutely  neoea- 
aary  to  vegetation,  diough  light  is  not,  as  they  can  grow  very  luxu- 
riantly in  the  dark,  but  will  emit  no  oiygeo,  acquire  no  green 
colour,  and  rather  taint  than  ameliorate  the  air.  As  far  as  concerns 
the  economy  of  v^;etables,  he  certainly  has  thrown  more  light  thaa 
any  other  philosopher  since  the  time  of  Hales,  whose  ingenuity 
and  success  must  render  Mm  immortal.  Though  it  require  too 
much  of  the  reader's  time  to  enumerate  the  variety  of  ingenioui 
inventions  and  discoveries  whicb  he  hat  published,  yet  I  cannot 
omit  making  mention  of  that  very  brilliant  experiment — the  defla« 
gration  of  sc^id  iron  in  vital  air ;  of  wtuch  he  was  so  very  fond  that 
ne  always  carried  a  phial  of  it  in  bis  pocket,  in  which  be  used  fra- 
t)uently  to  bum  a  piece  of  iitHi  mre,  to  the  great  entertainment  of 
his  female  friends. 


Aeticle  II. 

Ckemical  Anolym  of  Tm  from  the  different  Smeilias  Hottses  m 
Conavail.    By  Thomas  Thomson,  M.D.  FJCS. 

It  would  appear  that  there  exists  on  the  Continent  a  prejudice 
agUDSt  Comisn  tin,  or  an  opinion  that  it  is  not  pure,  but  aitificially 
alloyed  with  some  other  metal.  Sane  <d  the  gentlemen  connected 
with  the  tin  trade  in  Cornwall  conceived  it  posahle  that  there  might 
tie  some  particular  smelting-bouse  which  sent  impure  rin  into  the 
world,  adulterating  it  artificially,  for  the  sake  of  profit.  To  verify 
this  suspicion,  specimens  of  tin  from  every  smelting- bouse  in  Corn- 
wall were  put  into  my  hands,  for  the  purpose  of  determining,  by  a 
careful  analysis,  the  foreign  metals  with  which  they  might  be  con- 
taminated.   I  (hall  ftate  in  this  p^er  the  resulb  wbieh  1  obttJned. 
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The  ^cimeaa  subjected  to  experiment  were  14  ia  aamber,  col- 
lected froB)  Hunny  different  siaeltitig-boufie^  without  the  smelteis 
being  aware  beforeband  of  the  oi^ct  in  view  when  the  specnmetiE 
weie  coUecDed. 

Tht  iollowi^  table  eshibiu  the  mecliic  giavity  of  these  gpea- 
mens,  numbered  as  they  were  wheu  I  received  tbem  }— 

No.  1  Specific  gravity  7'2960  at  60* 

2  7*2930 

4 7'294S 

6  7-2890 

7  T-ZSSS 

8  7-2881 

9  79209 

10  7-3046 

U  7'2859 

12  

IS  7-2974 

14  7-29S4 

15  7'2975 

16  7'3082 

My  mode  of  analysiog  these  specimeos  was  the  following : — 
I  poured  nitric  acid  diluted  with  twice  its  weight  of  water  upon  a 
determinate  quantity  of  each  specimen,  and  contioued  the  digestion 
till  the  whole  of  the  tin  was  converted  into  a  wliite  powder,  adding 
fresh  acid  when  it  became  necessary.  It  was  then  exposed  to  beat, 
in  ord£r  that  all  the  tin  might  be  peroxidoted,  and  that  none  of  it 
might  remain  in  solution  in  the  acid.  Tlie  whole  was  now  thrown 
upOTi  a  filta ;  and  tbe  iriiite  t^drate  of  tin  which  remained  was 
edulcorated  with  water  tiU  that  liquid  cane  off  tasteless.  The 
hydrate  of  tin  was  then  dried  upon  toe  filter,  exposed  to  a  red  heat, 
•aod  we^ed.  Tbe  peroxide  of  tin  thus  obtained  was  a  yellow 
powder,  which  was  oopsidered  as  a  compound  of  "J-^JS  tin  aad  2 
oKygen.  Knowing  tbe  weight  of  this  peroxide,  it  was  easy  to  de- 
termine tbe  proportion  of  pure  tin  ccntained  in  tbe  specimen  under 
«xamtDatioti. 

The  liquor  which  had  passed  tlvough  the  filter  was  coocentnted 
by  ev«p(M«tioii.    A  drop  of  it  wbs  let  fall  iBto  a  solution  of  sulphate 
of  Boda,  but  no  cloudiness  whatever  could  be  puveived.    Heoce  I  - 
oodcliided  that  none  <4  the  tins  cotttained  lead. 

When  a  drep  from  each  of  them  was  let  fall  into  a  solution  of 
aitrate  of  lead,  no  cloudiness  whatevei  appeared.  Hence  I  con- 
duded  that  no  artenie  acid  was  |H«ient  in  the  solution,  and  that 
therefore  none  (^  die  tins  bad  contained  arsenic  ai  an  iagredieot. 

All  of  the  specimens,  except  the  solutieti  from  No.  9,  became 
slightly  blue  when  treated  with  pmuiate  of  potash.  They  therefore 
cwitaioed  iron.  By  coBiparaliye  experiaKsts  with  liqiuds  contain- 
ing known  weights  of  iroo  in  solution,  leodeavoured  to  ascertain 
the  ipiaBti^  of  iron  which  bod  bten  diw4«ed /fMn  e«b  sfwunen 
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of  tin.  The  quantity  vaiied  from  t^^  <^f  '^^  weight  of  the  tio, 
which  was  the  greategt  portion,  to  .^-j^^^^j^th,  which  was  the  smallest 
that  I  could  pretend  to  determine.  No&.  4,  7>  6,  and  14,  contained 
about  -y,^  of  their  weight  of  iron.  No.  9  contained  no  semiUe 
portion.  In  none  of  the  otheis  could  the  propoition  of  iron  exceed 
iWTB*^  of  the  weight  of  the  tin. 

Ammonia,  bdng  poured  into  the  solution,  detected  copper  in  all 
the  solutions,  except  that  from  No.  1 ;  or  at  least  the  quantity  in 
No.  I  was  so  small,  that  it  was  obviously  impossible  to  separate  it 
and  weigh  it.  From  all  the  other  solutions  I  tarew  down  the  copper 
by  immersing  a  plate  of  zinc  into  the  liquid. 

The  following  table  exhibits  the  weight  of  cofqKr  which  I  cepa- 
rated  from  1000  grains  of  each  of  the  tins  examined  :— 

No.  1  yielded  only  a  trace  of  copper 

2  1*0  grain     - 

4  10 

6  .......  0'+  ■ 

7  1-5 

8  1« 

9  2-0 

10  0-5 

n  o-i 

12   0-2 

13    1-0 

14    1-0 


Thus  we  see  that  Nos.  9  and  16  were  tfae  most  impure,  each  of 
tbem  containing  -j-j-^^^  °^  i*^  weight  of  copper.  Nos,  1,  11,  and 
12,  were  the  purest.  No.  II  contains  ,  ^ i  ^ ^  >  No.  !2  xaWi  °^ 
its  weight  of  copper;  and  No.  1,  a  quantity  of  copper  which  pro- 
bably did  not  exceed  m'^p„th  of  its  weight.  The  average  quan- 
tity of  copper  contained  in  Cornish  tin,  provided  these  specimens 
constitute  a  fair  criterion,  as  it  is  probable  they  do,  is  about  -^.^^th 
part  of  the  weight  of  the  tin.  When  the  tin  is  dissolved  in  muriatic 
acid]  as  it  is  for  the  purposes  of  the  dyer,  this  copper  remains  un- 
dissolved, and  constitutes  the  well-ltnown  bladt  powder  which  is 
obtained  when  tin  is  dissolved  in  that  acid.  The  cupreous  portion, 
therefore,  cannot  be  in  the  least  injurious  to  the  tin  when  it  is  to  be 
employed  as  a  mordant.  It  is  evident  that  this  small  portion  of 
cppjler  is  derived  from  the  copper  ore  which  still  remains  mixed 
with  the  tin  ore  after  it  is  dressed,  and  made  as  free  from  impurities 
as  possible  for  the  use  of  the  smelters.  The  copper  ore  in  Cornwall 
is  chiefly  copper  pyrites,  and  it  is  separated  from  the  tin  ore  by 
washing ;  for  the  difference  between  the  specific  gravity  of  tin  ore 
■  and  copper  pyrites  is  so  great,  that  they  may  be  separated  from  each 
other  by  means  of  exposure  to  a  current  of  water.  It  would  be 
curious  to  know  whether  the  tins  of  Nos.  9  and  16,  which  cootaia 
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tfae  most  copper,  may  not  be  obtuned  by  smelting  tin  ore  which  ii 
mixed  in  the  Biine  with  some  copper  ore  of  a  greater  speci&c  gn- 
vity^than  copper  pyrites. 

The  smnit  quantity  of  iron  contained  in  these  tins  may  possibly 
be  derived  from  the  tin-stone  itself,  which  probably  always  contains 
a  small  portion  of  iron.  If  this  be  theori^n,  it  would  be  hopeless 
to  look  for  tin  totally  free  from  iron.  The  presence  of  iron  in  tin 
was  rather  unexpected  by  me,  as  the  affinity  between  iron  and  tin 
is  so  feeble  that  ii  was  supposed,  till  Bergman  demonstrated  the 
contrary,  that  the  two  metals  could  not  be  united.  I  reduced  the 
specimens  of  tin,  which  I  analyzed,  hy  fixing  each  into  a  vice,  aod 
pulling  off  the  requisite  pieces  by  means  of  a  pair  of  pliers.  It 
occurred  to  me  as  possible  that  the  small  traces  of  iron  which  I  dis- 
corered  in  each  solution  might  have  been  abraded  from  the  vice  or 
the  pliers ;  but,  on  dissolving  a  portion  of  tin  not  thus  treated,  the 
iron  was  still  perceptible  in  the  solution.  I  think  myself  trarrante^ 
therefore,  in  concluding  that  the  iron  existed  in  the  specimens. 

I  tried  various  other  modes  of  analysis  besides  the  foregoing ;  for 
example,  1  endeavoured  to  separate  the  copper  from  the  iron  by  a 
cuirent  of  sulphureted  hydrogen  gas.  I  tried  likew'ne  to  throw 
down  the  iron  by  means  of  caustic  ammonia,  which  retained  the 
copper  in  solution ;  but  in  the  100  grains  of  each  specimen  which 
I  sut^ected  to  analysis,  the  quantity  of  iron  was  so  exceedingly 
small  that,  when  I  attempted  to  collect  and  weigh  it,  my  results 
were  much  more  inaccurate  than  those  deduced  by  estimation  from 
the  intensity  of  the  colour  produced  by  prussiateof  potash. 

I  think  the  preceding  analysis  does  great  credit  to  the  Cornish  tin 
smelters.  It  shows  that  there  b  no  foundation  for  the  opinion  thxt 
any  of  them  adulterate  their  tin  by  the  addition  of  any  foreign 
metal.  The  presence  of  ^^th  of  alloy,  which  characterizes  Nos,  9 
and  16,  the  most  impure  specimens,  I  consider  as  a  very  smalt 
quantity ;  nor  is  it  likely  that  it  can  be  injurious  to  the  metal  for 
any  of  the  purposes  to  which  it  is  usually  applied.  The  opinioa 
entertained  oa  the  continent  of  the  impurity  c^  Cornish  tin  is  owing 
probably  to  pewter  having  been  frequently  mistaken  for  that  metaL 
The  same  French  word,  elain,  signi6es  both  tin  and  pewter. 
Pewter,  as  is  well  known  in  this  country,  is  tin  alloyed  with  another 
Boetal,  usually  anttTnony  or  Uad. 
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By  J(^n  Murray,  M.D.  F.R.S.E. 

(Contimted  from  p.  98.) 

Th«  method  proposed  by  Dr.  Wollaston,  of  ptecipitatiop  mag- 

lesia  from  its  solution,  hy  first  adding  carbonate  of  ammonia,  aod 
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then  phiMpliate  of  wda,  to  as  to  fofm  the  inwluble  {Aosphnte  of 
aounooi*  and  vAgaesia,  is  «iie  much  «are  peHect ;  (be  whole  of 
the  mBgnetia  appears  to  be  precipitated ;  aod  «■  a  nethod,  ihece- 
fore,  of  detenniniDg  tke  ijuaniity  of  this  base,  it  isprobaUy  iinex- 
ceptioaable.  It  doe*  not,  however,  dtogetbw  accord  wkb  tbe  ob- 
ject oi  tbe  present  formula.  The  soda  of  the  phgaphate  of  sods 
aerves  to  neutralize  the  muriatic  acid  of  the  nmnate  of  mapieiia ; 
•  quantity  of  muriate  of  soda  is  of  course  forswd,  which  kbimk 
with  the  muriate  of  soda  of  the  water,  and  the  amount  <ii  which, 
therefore,  it  b  necessary  to  tletermine  with  accuracy.  Th»  may  be 
done  frc»n  the  quantity  ol  phosf^te  of  magoesia  obtained  giving 
the  equivalent  portios  of  muriate  oi  soda,  either  by  neana  of  the 
cqutvsieots  of  the  acids,  or  of  the  bases.  But  stiU  this  Koders  the 
metbod  somewhat  complicated ;  and  it  may  be  liable  to  sone  emx, 
if  any  excess  of  plioephate  of  soda  be  added,  wbidi,  in  order  to 
precipitate  the  magnesia  entirely,  it  may  be  difficult  to  avoid ;  this 
excess  remaining  with  the  muriate  of  soda,  and  rendering  the  etlOr- 
BWte  of  it  incorrect.  And  independent  of  these  ctrcumstancea,  it 
would  be  preferable  to  give  uaifonnity  to  the  toleration,  by  tnr 
pl<^rtRg  sotne  method  by  which  the  product  in  this,  as  well  as  io 
the  previous  steps,  is  removed,  at  the  end  of  the  analysis,  leaving 
only  the  muriate  of  soda. 

It  seemed  pn^ble  that  this  might  be  attained  by  emptoyipg 
pho^horic  acid  with  the  carbonate  of  ammonia  t?  form  the  triple 
phosphate  of  ammonia  aad  magneua,  Buch  an  excess  of  ananMMua 
being  used  as  sltould  both  be  suffineitt  tor  the  conautution  of  this 
compound,  aod  for  the  neutntlization  of  the  nuiriatic  acid  of  the 
muriate  of  magnesia ;  muriate  ei  ammonia  would  thus  be  subati- 
Ittted,  the  same  as  in  the  preueding  step  of  pFecifutatiog  the  lime, 
which  at  the  end  would  be  expelled  by  heat,  leaving  muriate  of  soda 
alone.  1  accordiugly  found  tjiat  when  this  variation  of  the  process 
was  employed,  the  dear  liquor,  after  the  precipitMioo,  was  not 
affected  by  the  addition  either  of  phosphate  of  soda  with  ammonia> 
€)r  of  subcarbonate  of  soda,— a  proof  that  the  separartion  of  the 
magnesia  hnd  been  complete.  To  establish  its  accuracy  with  anna 
certainty,  the  following  experiments  were  also  nude. 
.  Twenty  grains  of  muriate  of  soda  (pure  rode  salt),  which  had 
been  exposed  to  a  red  heat,  and  10  grains  of  crystalliiied  muriate 
of  magnesia,  were  dissolved  in  an  ounce  of  water,  at  the  tem]>era- 
ture  of  100°.  The  phosphate  of  soda  and  carbonate  of  ammonia 
were  then  employed  to  precipitate  the  magnesia  in  the  mode  pro- 
posed by  Dr.  Woliaston ;  tint  is,  a  loindon  of  the  ammoniacal  car- 
bonate was  first  added,  and  afterwards  a  solution  of  phosphate  of 
soda,  as  long  as  any  precipitation  was  produced,  taking  care  to  pre- 
serve in  the  liquor  a  slight  excessof  the  amnonia.  The  precipitate, 
being  washed  and  dried,  afforded,  after  exposure  to  a  red  heat  for 
an  hour,  5-4  grains  of  phosphate  of  magnesia,  equivalent  to  2-15 
of  magnesia.  The  clear  liquor  being  evaporated,  myriate  of  soda 
was  obtmed,  which,  after  exposure  to  r  led  l^j  wei^h^  257 
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graicH.  Fbo^hate  of  nugaeaia  being  .compcwed  of  39'7  ot-toag- 
o«sia>  with  60-S  «f  pboephixie  acid,  5-4  graioB  of  it  are  equivalent 
to  €'4  graios  of  muriate  of  Boda,  uid  this  deducted  from  tne  quan- 
tity obuioed  2&-7i  leave*  19*8  as  the  quantity  or^nally  dissolved. 
A  solution  perfectly  the  Mine  wai  prepared,  and  a  solution  of 
tHurbonate  of  ammonia  was  added  to  it  as  before.  A  strong  solutioa 
of  phosphoric  acid  was  then  dropped  in,  as  long  as  any  iwecipitatioa 
was  produced,  observing  the  precaution  of  having  always  aa  excess 
of  ammoniacal  carbonate  io  the  liquor.  The  precipitate,  heiag 
washed  and  dried,  alfbrded,  aDer  exposure  to  a  red  beat,  5*5  graios 
of  phosphate  of  magnesia,  equivalent  to  2-19  of  magnesia.  The 
clear  Uquor  being  eraporated,  and  the  dry  matter  being  exposed  to 
a  heat  gradually  raised  to  redness,  weighed,  wlien  cold,  exactly  20 
grains. 

In  both  esperimeRts  the  quantity  of  muriate  of  soda  is  accoratelr 
obtained,  or  as  nearly  so  as  can  be  expected.  They  correspond^ 
too,  as  nearly  as  can  be  looked  for,  even  in  a  repetition  of  tlie  same 
aperiment,  in  the  quantity  of  m^nesia  which  they  indicate.  To 
tncertaiD  how  iar  this  corresponded  with  the  real  quantity,  I  con- 
verted 10  grains  of  the  crystallized  muriate  of  magnesia  into  sul- 
Ehate  by  the  addition  of  sulphuric  add,  and  exposed  it  to  a  low  red 
eat ;  the  product  weighed  6-4  grains,  equivalent  to  2- 13  of  mag- 
Iteaa.  This  may  be  regarded  as  a  pei^ct  coincidence,  and  as  esta- 
bli^ing  the  accuracy  <^  the  other  results.* 

It  thus  appears  that  [Aosphcric  acid  with  an  excess  of  anunoola 
nay  be  employed  to  precipitate  magnesia  from  its  saline  combiua- 
tioDS ;  and  in  a  process  such  as  the  present,  it  has  the  advantage 
tkat  the  muriate  of  ammonia  fortned  can  be  afterwards  volatilized 
by  beat,  and  the  quantity  of  any  residual  ingredient  can  of  course 
be  easil^  ascertained.  Neutral  phosphate  of  ammonia  would  also 
have  this  advantage ;  but  it  does  not  succeed,  phosphate  of  mag- 
nesia not  being  sufficiently  insoluble.  On  acfding  a  solution  of 
phosphate  of  ammonia  to  a  solution  of  sulphate  of  magnesia,  the 
mixture  became  turbid  in  a  minute  or  two,  and  in  a  short  time  a 
precipitate  in  crrstallioe  grains  fornied  at  the  bottom  and  sides ;  but 
It  was  not  considerable,  and  did  not  increase.  Phoephat*  of  am- 
monia, however,  with  an  excess  of  ammonia,  or  with  the  previous 
addition  of  carbonate  of  ammonia,  may  be  employed  with  the  same 
ef^ct  as  phosphoric  acid.  In  applying  tiie  phosphoric  acid  to  tliU 
purpose  under  any  of  these  forms,  it  is  necessary  to  be  careful  that 
It  M  entirely  free  finow  any  impregna^a  of  lime. 

There  is  one  other  advantage  whi(^  this  method  Ims,  that  if  even 
a  slight  excess  of  phosphoric  acid  be  added,  the  error  it  can  mtro- 

■  AcEorihiEtD  Iba  retnlt  at  (bli  tatt  experiment,  100  gnini  of  CfratalliMd 
wnriate  of  DwgDctla  woald  circ  6t  at  real  Mlpbale  vf  vmfitaia,  Gonyawd  at 
Cl-a  of  m^Dolm,  mM  49-1  af  Mtphurre  *c«I.  Thu  qoulii^  of  lulpkaric  acid  te 
cqaiMlMt  to  9S*4  of  mnrialk  add.  Hncc  lOOnaim  of  Ikhtil  cnstkliiscd  (in 
■*rbld>iUHetticaMpo«K)«a,  |  bcllm,  hM  dm  bmm  Uumimtii  mtmM  of  tl-t 
macDnia,  sg-4  mnrlatic  acid,  uid  493  of  water. 
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duce  must  be  extremely  trivial ;  for  tlie  efiFect  of  it  (rill  be  ODly  to 
decompose  a  small  ponion  of  the  original  muriate  of  soda;  and  as 
the  dinerence  is  very  incoDsiderable  in  the  proportion  in  which 
phosphoric  and  muriatic  acids  combine  with  soda,  any  difference  of 
weight  which  may  arise  from  this  substitution,  to  any  extent  to 
which  it  can  be  supposed  to  happen,  may  be  neglected  as  of  no 
importance.* 

To  apply  this  method,  then,  to  the  present  formala  :  add  to  the 
clear  liquor  poured  off  after  the  precipitation  of  the  oxalate  of  lime, 
lieated  to  100°,  and,  if  necessary,  reduced  by  evaporation,  a  solu- 
tion of  carbonate  of  ammonia;  and  immediately  drop  in  a  strong 
solntion  of  phosphoric  acid,  or  phosphate  of  ammonia,  continuing 
this  addition  with  fresh  portions,  if  necessary,  of  carbonsie  of  am- 
monia, so  as  to  preserve  an  excess  of  ammonia  in  the  liquor  as  long 
ms  any  precipitation  is  produced.  Let  tlic  precipitate  be  washed ; 
when  dried  by  a  heat  not  exceeding  100°,  it  is  the  phosphate  of 
ammonia  and  magnesia  containing  -019  of  this  earth;  but  it  is 
better,  for  the  sake  of  accuracy,  to  convert  it  into  phosphate  of 
magnesia  by  calcination  for  an  hour  at  a  red  beat:  100  grains,  then, 
contain  40  of  magnesia. 

Evaporate  the  liquor  remaining  after  the  preceding  operations  to 
dryness,  and  expose  the  dry  mass  to  heat  as  long  as  any  vapours 
exhale,  raising  it  towards  the  end  to  redness.  The  residual  matter 
b  muriate  of  soda,  100  grains  of  which  are  equivalent  to  53*3  of 
soda  and  46*7  of  muriatic  acid.  It  is  not,  however,  to  be  consi- 
dered necessarily  as  the  quantity  of  muriate  of  soda  contained  in  the 
water :  for  a  portion  of  soda  may  have  been  present  above  that 
combined  with  muriatic  acid,  united,  for  example,  with  portions  of 
sulphuric  or  carbonic  acid ;  and  from  the  nature  of  the  analysis, 
this,  in  the  progress  of  it,  or  rather  in  the  first  step,  that  of  the 
removal  of  these  acids  by  the  muriate  of  barytes,  would  be  com- 

*  For  tbe  sake  of  cmnparisoD,  and  to  osrprlaia  tbe  accuracy  of  difi*ereBl 
method*,  laabmllwda  limllar  BOliitlonof  mnriale  of  megnaia  and  muriate  of  aodB 
to  aosljiiii  by  nbcBrboDBle  of  ammanla.  To  (he  raliue  liquor,  healed  to  100°,  > 
■olalioD  prepared  by  diMolTlaf  carbooale  of  anunonia  in  water  of  pure  ammania 
waa added  uolil  it  vas  in  eicesi.  A  precipitalion  rather  copious  look  place;  the 
prrc'tpiiale  being  collected  on  a  filter,  tbe  clear  liqnor  was  evaporated  to  drynew, 
and  Uic  SHl'iBe  matter  wai  ezpoied  to  beat,  while  aoy  lapoan  exhaled.  Being  re^ 
diuolved,  a  Haall  portton  remaloed  andistolied ;  and  an  again  adding  lubcubonate 
of  BnnnODia  to  tbe  clear  liquor,  preripitation  took  place,  rather  len  abundant 
than  at  tnt.  Thii  wai  repeated  for  a  third,  and  CTCn  for  a  fourth  time,  after 
which  tbe  liquor  WM  not  rendered  tnrbid.  Being  evaporated,  (he  muriate  of  loda 
obtained,  after  expomre  to  a  red  beat,  weighed  SO-A  groins.  The  whole  piecipi- 
tate  washed,  being  heated  with  lalphuric  acid,  affoided  of  dry  salphate  of  mac- 
Bcaia  4-8  grain),  ■  quantity  inferior  to  that  obtained  by  the  other  methods,  evi- 
dently owing  to  the  leu  perfect  action  of  the  ammoniBcal  carbonate  ua  precipi- 
tant. Arirailar  defieianey  in  the  proportion  of  EUtgneiia  wai  found  in  theaaaljtlt 
of  lea  water  by  lubcarbaaate  of  ammonia,  ai  hai  been  already  atated  t  while,  ob 
the  other  band,  initi  onolyais  by  phoiphate  of  aoda  and  carbonate  of  ammaoia,  a 
larger  qoanlity  of  muriate  of  loda  wu  obtained  than  by  tbe  other  metbeda,  pror 
bably  from  tbe  dlflca]^  of  SToidtPg  an  escaa  of  phoapbUe  of  loda  in  prccipl- 
tatiag  the  BBCBCiia. 
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bioed  with  muriatic  acid.  It  does  not,  therefore,  ^ve  the  original 
qtiaoiity  of  that  acid  ;  but  it  gives  the  quantity  of  sods,  since  no 
portion  of  this  base  has  been  abstracted,  and  none  introduced. 

The  quantity  of  muriatic  acid  may  have  been  either  greater  or 
teas  than  that  in  the  muriate  of  soda  obtained.  If  the  quaotit^  of 
soda  esisting  in  the  water  exceeded  what  the  proportion  of  munattc 
acid  could  neutralize,  this  excess  of  soda  being  combined  with  sul- 
phuric or  carbonic  acid,  thea,  in  the  removal  of  these  acids  by 
muriate  of  barytes,  muriatic  acid  would  be  substituted,  which 
would  remain  in  the  state  of  muriate  of  soda ;  and  if  the  quantity 
considered  as  an  original  ingredient  were  estimated  from  the  quan- 
tity of  this  salt  obtained,  it  would  be  stated  too  high.  Or  if,  on  the 
other  hand,  more  muriatic  acid  existed  in  the  water  than  what  the 
soda  present  could  neutralize,  the  excess  being  combined  with  the 
other  bases,  lime  or  magnesia,  then,  as  in  the  process  by  which 
these  earths  are  iKecipitated.  this  portion  of  the  acid  would  be 
combiDed  with  ammonia,  and  afterwards  dissipated  in  the  state  of 
muriate  of  ammonia,  if  the  ori^nal  quantity  were  inferred  from 
the  weight  oi  the  muriate  of  swa  obtained,  it  would  be  stated  too 
low. 

To  find  the  real  quantity,  therefore,  another  step  is  necessary. 
The  quantities  of  bases  and  of  acids  procured  (taking  the  quantity 
of  muriatic  acid  existing  in  the  muriate  of  soda  obtained)  being 
combined  according  to  die  known  proportions  of  their  binary  com- 
binations, if  any  portion  of  muriatic  acid  has  been  abstracted,  the 
hases  will  be  in  excess,  and  the  quantity  of  this  acid  necessary  to 

Cluce  neutralization  will  be  the  quantity  lost ;  or,  on  the  other 
d,  if  any  portion  of  muriatic  acid  has  been  introduced,  and  re- 
mains beyond  that  originally  contained  in.  the  water,  this  quantity 
will  be  in  excess  above  what  is  necessary  to  produce  neutralization. 
The  simple  rule,  therefore,  is  to  combine  the  elements  obtained  by 
the  analysis,  iu  binary  combinations,  according  to  the  known  pro- 
portions in  which  they  unite ;  the  excess  or  deficiency  of  muriatic 
acid  will  then  appear ;  and  the  amount  of  the  excess  being  sub- 
tracted from  the  quantity  of  muriatic  acid  contained  in  the  muriate 
of  soda  obtained,  or  the  amount  of  the  deficit  being  added  to  that 
quantity,  the  real  quantity  of  muriatic  acid  will  be  obtained,* 
-  There  is  one  deficiency,,  however,  in  this  method.  If  any  error 
has  been  introduced  in  any  previous  step  of  the  analysis,  either  in 
the  estimation  of  the  bases  or  of  the  acids,  this  error  will  be  con- 
cealed by  the  kind  of  compensation  that  is  made  for  it,  by  thus 
adapting  the  proportion  of  muriatic  acid  to  the  results  such  as  tiiey 
are  obtained ;,  and  at  the  same  tine  an  incorrect  estimate  will  be 
made  of  the  quantity  of  muriatic  acid  itself.  When  any  error» 
therefore,  can  be  supposed  to  exist,  or,  independent  of  this,  to 
ensure  perfect  accuracy,  it  may  be  proper  to  estimate  directly  the 
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qoRDiity  of  mnriaUc  acid  id  a  given  porUmi  of  the  water>  by  ab- 
sliacting  any  sulphuric  or  carbonic  acid  by  nitrate  of  barytes,  and 
then  pmcipitating  ibe  muriatic  acid  by  nitrate  of  stiver  or  nitnle  of 
lead.  The  real  quantity  will  thus  be  delcrmiBed  with  perfect  pre- 
ciiioD,  and  the  result  will  form  a  check  on  the  other  steps  of  the 
analysis,  as  it  will  lead  to  the  detection  of  any  error  in  the  estimate 
of  the  other  ingredients ;  for  when  the  quantity  is  thus  found,  the 
quantities  of  theie  most  bear  that  prop(»iion  to  it  which  will  eof- 
r«s|x>Rd  with  tbe  state  of  neutralization. 

Thus  by  these  methods  tbe  different  acids  and  the  diffineiit  baset 
we  discovered,  and  their  quantities  determined.  To  complete  tbe 
•naly&is,  it  reauins  to  infer  (Ik  state  of  combination  in  which  theji 
exist.  It  will  probably  be  admhted  that  ibis  must  be  done  on  • 
Aflerent  {wincipte  from  that  oa  which  the  composition  of  mineral 
waters  has  hitherto  been  inferred.  The  compounds  which  may  be 
obtataed  by  direct  analysis  cannot  be  considered  as  being  necessarily 
the  real  ingredients,  and  to  stale  them  as  siich  woatd  oftex  convey 
a  wroi^  idea  of  the  real  composition.  There  are  two  views  accord 
ing  to  which  the  state  of  combination  in  a  saline  sototion  may  be 
infeired,  and  in  conformity  to  which,  therefore,  the  composition  of 
a  ininenl  water  may  be  aaigned.  It  may  be  supposed  that  the  acids 
and  bases  are  in  simultaneous  c<Mnbioations.  Or  if  they  be  in  binary 
combinatioD*,  the  most  probable  conclusion  with  regard  to  this,  a> 
1  have  thready  eadeavoured  to  show,  *  i»,  that  tbe  comlunations  are 
those  lAick  form  the  most  soluble  compoands,  their  separation  u 
less  sohible  compounds,  on  evaporation,  arising  from  tbe  inlhieitee 
of  the  force  of  eoheuon.  In  either  of  these  cases  the  propriety  of 
first  stating  as  the  results  c^  aiulysia  the  quantities  of  acids  and 
bases  obtaiiied  is  obvious.  On  the  one  suppoaitioD,  that  of  tlwir 
ciistiog  in  simoltaneoiis  combination,  it  is  all  tliat  is  to  be  done. 
On  the  other  sappesition,  the  statement  affivds  the  groDDds  ob 
wlucb  the  proportions  of  the  binary  ooupouDds  are  inferred :  and 
there  ean  be  no  impn^riety  in  adding  the  composition  conformable 
to  the  products  of  evaporation.  The  results  of  the  analysis  erf  a 
mineral  water  may  ahr^s  be  stated,  then,  in  these  tliree  modes : 
I.  Tba  quantities  of  the  acids  and  bases.  2.  The  quantities  of  the 
binary  compounds,  as  inferred  from  the  principle  that  the  most 
soluble  compounds  are  the  ingredients ;  which  will  hav«  at  the  same 
time  the  adwntage  of  exhibiting  the  most  active  composition  which' 
can  be  assigned,  and  hence  of  best  accounting  for  any  medicinal 
powers  the  water  may  possess.  3.  The  quantities  of  the  binaiy 
compounds,  such  as  tbey  are  obtained  by  evaporation,  or  any  other 
direct  analytic  operation.  The  results  will  thus  be  presented  under 
every  point  of  view. 

It  is  obvious  that  tbe  process  I  have  described,  adapted  to  the 
most  complicated  composition  which  usually  occurs,  is  to  be  modi' 
6ed  according  to  the  ingredients.    If  no  lime,  for  example,  is 
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{^ewiit,  tfien  the  oxalate  of  aaamonia  is  not  employed ;  and  in 
like  BWDDer  witli  regard  to  the  others.  I  hare  abo  rapposed  the 
usim!  and  obvious  precautions  to  be  obserted,  lach  ai  not  adding  an 
excess  of  any  ofth«  precipitants,  Iffinging  the  products  to  a  uniform 
state  iA  dryness,  &c.  havit^  mentioned  only  any  louicc  of  error 
less  obvious,  or  pecaliar  to  the  process  itself. 

With  regard  to  other  nigrnlients,  either  no*  saline,  or  more 
nrely  present,  it  will  in  general  be  preferable,  when  their  presrace 
has  been  indicated  by  the  employment  of  tests,  or  by  results  occur- 
ring in  the  analysis  itself,  not  to  combine  the  investigation  to  dts- 
corer  them  with  the  general  process  above  described,  but  to  opcrcte 
on  separate  portions  of  the  water,  and  to  make  the  necessary  allow- 
aoec  for  their  quantities  in  enimating  the  other  ingredients.  The 
quantity  of  iron,  for  example,  in  a  given  portion  <rf  tbc  water,  may 
be  found  by  the  most  appropriate  meihod.  Silica  will  be  discoverea 
bj  the  gelatinous  consistence  it  gives  on  evaporation,  and  forming 
a  residue  insoluble  ii>  acids,  bat  dissolved  by  a  solution  of  potash. 
Ahmiins  may  be  discovered  in  the  preliminary  application  of  test), 
by  rhe  water  giving  a  precipitate  with  carbonate  of  ammonia,  whi<A 
is  not  soluble,  or  is  only  partially  soluble  in  weak  distilled  vinegar, 
but  is  dissolved  by  boiling  in  a  solution  of  potash,  or  by  its  precipi- 
tation from  the  water  sufficiently  evaporated  by  succinate  of  soon; 
or  in  conducting  the  process  itself,  it  will  remain  in  solution  after 
the  preciptation  of  the  lime  by  the  oxalic  acid,  and  be  detected  by 
the  turbid  appearance  produced  on  the  addition  of  the  carbonate  at 
ammoBia  previous  to  the  addition  of  the  phosphoric  acid  to  dtsi-onr 
the  m^nesia.  Its  quantity  may  then  be  estimated  from  its  precipi- 
tation by  carbonate  of  ammmiia,  or  by  ottier  methods  usually  em- 
ployed. Silica  wiH  also  be  precipitated  in  the  same  stage  (H  the 
process ;  its  separaticHi  from  the  alumina  may  be  effected  hj  sub- 
mitting the  precipitates,  thoroi^ly  dried,  to  the  action  of  dituted 
sulphuric  acid.  Putasb,  when  present,  which  is  very  seldom  to  be 
looked  for,  will  remain  at  the  end,  in  the  state  of  muriate  of  potash. 
Muriate  of  platina  will  detect  its  presence,  and  the  muriate  of  pot- 
ash maybe  separated  by  crystallization  from  the  muriate  of  soda. 

There  is  another  mode  in  which  part  of  the  analysis  may  be  con- 
ducted, which,  although  perhaps  a  little  less  accurate  than  that 
which  forms  the  preceding  formula,  is  simple  and  easy  of  execution, 
and  which  may  hence  occasionally  be  admitted  as  a  variation  of  the 
process ;  the  outline  of  which,  therefore,  I  may  briefly  state. 

The  water  being  partially  evaporated,  and  the  sulphuric  and  car- 
bonic acids,  if  they  are  present,  being  removed  by  the  addition  of 
muriate  of  barytes,  and  the  convetsioD  of  the  whole  salts  into  mu- 
riates effected  in  the  manner  already  described ;  the  H^uw  n»y  be  , 
evaporated  to  dryness,  avdding  an  excess  of  heat,  by  which  the 
muriate  of  magnesia,  if  present,  might  be  decomposed ;  then  add 
to  the  dry  mass  six  times  its  weight  of  rectiSed  idcdH^  (rf  dw  Up*' 
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vific  gravity  itt  least  of  -S35),  and  |>gitate  them  occasionally  durins 
24  houn^  without  applying  heat.  The  muriates  of  lime  and  mag- 
Dcsia  will  thus  be  dissolved^  while  any  muriate  of  soda  will  lemaia 
undissolved.  To  remove  the  former  more  completelv,  when  the 
solution  is  poured  off,  add  to  the  residue  about  twice  its  weight  of 
the  same  alcohol,  and  allow  them  to  stand  for  some  hours,  agitating 
frequently.  And  when  this  liquor  is  poured  oS,  wash  tlie  undis- 
solved matter  with  a  small  portion  of  alcohol,  which  add  to  the 
former  liquors. 

Although  muriate  of  soda  by  itself  is  inscduble,  or  nearly  so,  in 
alcohol  of  this  strength,  yet  when  submitted  to  its  action  al(Hig  with 
muriate  of  lime  or  of  magnesia,  a  little  of  it  is  dissolved.  To  guard 
against  error  from  this,  therefore,  evaporate  or  distil  the  alcoholic 
solution  to  dryness,  and  submit  the  dry  mass  again  to  the  action  oi 
alcohol  in  smaller  quantity  tlian  before  ;  any  muriate  of  soda  which 
bad  been  dissolved  will  nmv  remain  undissolved,  and  may  be  added 
to  the  other  portion ;  or  at  least  any  quantity  of  it  dissolved  must  be 
extremely  minute.  A  slight  trace  of  muriate  of  lime  or  of  mag- 
nesia may  adhere  to  the  muriate  of  soda;  but  when  a  sufEcient 
quantity  of  alcohol  has  been  employed,  the  quantity  is  scarcely 
appreciable;  and  the  trivial  errors  from  these  two  circumstances 
coutiteract  each  other,  and  so  far  serve  to  give  the  result  more  nearly 
accurate. 

Evaporate  the  alcohol  <4  the  solution,  or  draw  it  off  by  distiila- 
tioD.  To  the  solid  matter  add  sulphuric  acid,  so  as  to  expel  the 
whole  muriatic  acid ;  and  expose  the  residue  to  a  heat  approaching 
to  redness,  to  remove  any  excess  of  sulphuric  acid.  By  lixiviation 
with  a  small  portion  of  water,  the  sulphate  of  magnesia  will  be  dis- 
solved, the  sulphate  of  lime  remaining  undissolved,  and  the  quan- 
tities of  each,  after  exposure  to  a  low  red  heat,  will  give  the  pro- 
portions of  lime  at>d  magnesia.  The  quantity  of  soda  will  be  found 
from  the  weight  of  the  muriate  of  soda  heated  to  redness ;  and  the 

Suantiiies  of  the  acids  will  be  determined  in  the  same  manner  as  in 
le  general  formula. 

"niis  method  is  equally  proper  to  discover  other  ingredients  which 
aie  more  rarely  present  in  mineral  waters.  Thus  alumina  will  re- 
main in  the  state  of  sulphate  of  alumina  along  with  the  sulphate  of 
magnesia,  and  may  he  detected  by  precipitation  hy  bicarbonate  of 
ammonia.  Silica  wtl)  remain  with  the  muriate  of  soda  after  the 
action  of  the  alcohol,  and  will  be  obtained  on  dissolving  that  salt  in 
water :  and  iron  will  be  discovered  by  the  colour  it  will  give  to  the 
concentrated  liquors,  or  the  dry  residues,  In  one  or  other  of  the 
steps  of  the  operation. 

The  general  process  I  have  described  may  be  applied  to  the  ana- 
lysis of  earthy  minerals.  When  they  are  of  such  a  composition  as 
to  be  dissolved  entirely,  or  nearly  so,  by  an  add,  that  is,  where 
they  consist  chiefly  of  Un^  magnesia,  and  alumina,  its  direct  ap- 
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plication  Is  sufficiently  obvious;  where  they  require  the  prCtious 
action  of  nn  alkali  from  the  ptedominance  of  siliceous  earth,  chi 
this  being  separated,  the  excess  of  alkali  may  be  neutralized  by 
muriatic  acid  ;  and  the  remaining  steps  of  the  analysis  may  be  pro- 
secuted, with  any  modification  which  the  peculiar  composition  will 
require.  As  fhe  quantities  of  the  iegredients  are  capable  of  being 
estimated  with  so  much  precision,  it  may  be  employed  with  more 
peculiar  advantage  where  n  small  quantity  only  of  the  mineral  can 
be  submitted  to  analysis;  and  when  it  is  employed,  such  a  quantity 
.only,  10  grains,  for  example,  ought  to  be  made  the  subject  of 
experiment. 


Ott  the  Vessels  of  Plants.    By  G.  Wahlenberg,  M.D.  of  Upsala, 
Member  of  the  Royal  Academy  of  Sdeoces  of  Stockholm.* 

A  ciFFARENT  view  of  thc  same  observations  often  leads  to  a  very 
different  result,  although  no  mistake  exists  in  the  observations  them- 
selves. It  is  difficult  to  get  out  of  the  trammels  of  former  opiaims 
and  conclusions ;  and  nowhere  more  so  than  in  the  anatomy  and 
physiology  of  plauts.  If  we  depend  upon  pure  anatomical  observa- 
tions, our  coDclusions  will  be  very  different  from  what  they  will  be  - 
if  we  call  in  the  aid  of  pliysiology. 

Even  the  name  organs  of  plants  throws  us  into  some  difficulty, 
as  they  possess  little  of  that  coDstancy  which  is  universally  expected 
in  organs,  and  even  considered  as  belonging  to  them  by  the  long  use  ' 
of  the  phrase.  The  organs  of  animals  and  their  functions  are  uoi- 
versally  known ;  and  it  would  be  impossible  to  alter  their  names,  on 
account  of  any  difierent  view  respecting  their  uses.  Were  the  same 
thing  the  case  in  the  anatomy  of  plants,  and  could  the  same  confi- 
dence be  put  In  the  generally  received  opinions,  as  may  be  in  the 
anatomy  of  animals,  the  prepress  of  the  science  would  not  be  so 
Vacillating.  In  my  treatise  on  the  Situation  of  the  immediate  Pro- 
ducts of  Plants,  f  It  was  my  object  to  steer  as  clear  as  possible  of 
the  vulgar  opinions  and  notions  relative  to  this  intricate  subject,  in 
which  respect  I  have  deviated  very  much  from  the  conduct  of  late 
writers.  1  cannot  desist  from  speaking  of  vessels,  because  I  found 
vessels  through  which  the  sap  flowed  with  velocity.  It  appears  to 
me  more  correct  to  say  that  the  sap  flows  in  the  wood  of  the  oak, 
through  wooden  vessels  (vasa  Hgnea),  than  that  it  flows  through  the 
cellular  texture  of  the  wood :  and  I  cannot  avoid  believing  that  the 

■  Tranilftted  frooi  GUberC'a  AnoBlcD  der  Phyaik,  xIt,  48,  Sapt.  ISI3.  The 
pTTMVt  paper  is  drawn  up  bj  aUhcrt  riom  onkjiubliihrd  by  WahUnberg  in  1S19, 

t  De  wdibas  MalrHamm  immediaUrnm  ia  Planlis  TrBClatio.  Upula,  ISOS 
udlSOT,  AGvrman  tmiilatiim'af  it  ii  )n Gehko'i  Journal  f.  Cbcaiie,  Pby*.  nkd 
Hteer.  viil.  93. 
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fibres  of  the  bark  of  the  Ume-tiee  »re  of  a  difiereat  kind  from  the 
fibres  of  the  wood  of  the  same  tree,  aod  the  spongy  cellular  fabric 
of  cork.  AU  that  by  the  late  veKetable-amtoniists.  is.  called  cellular 
subsiance  {lela  cellulosa)  is  by  ute  chemists  called  wood  {lignum). 
In  consequeQce  of  this  mode  of  spealung,  we  hawe  etjilirous  cellular 
substance  (a  mode  of  speaking  which,  though  commoD,  seems: 
bardly  admissible),  which  is  obviously  nothing  else  tliaa  the  vascular 
€^Jutiir  sulstance  {vascularis  cellulosa). 

It  ia  not  improbable  that  1  have  formed  opinioiis  difierent  from 
tbose  of  others,  io  consequence  of  having  examined  a  greater 
variety  of  trees  and  shrubs  than  other  vegetable-anatomists.  My 
object  was  to  find  in  the  old  portions  of  them  the  immediale  pro- 
ducts deposited,  -which  can  scarcely  be  found  in  a  substantial  form 
in  the  tender  parts  of  herbs.  For  several  successive  summers  I 
traversed  the  woods  of  Wermelaud,  with  a  hatchet  in  my  hand, 
aod  cut  down  a  great  number  of  trees,  in  order  to  examine  the 
wood,  i  have  examined  likewise  whole  chests  full  of  difierent  ape-* 
eies  of  trees  which  A&elius  brought  from  the  part  of  Airica  that 
lies  between  the  tropics.  1  have  likewise  exatnined  the  different 
officinal  woods,  and  the  various  species  collected  by  Swartz  in  the 
West  Indies.  By  Messrs.  Rudolph!  and  Link,  on  the  other  hand, 
the  different  species  of  wood  were  considered  as  of  Httle  import- 
ance. Neither  of  them,  for  example,  examined  the  wood  of  the 
Guaiacum ;  and  the  first  of  them  bai>  overlooked  most  of  the  Swe- 
dish woods,  which  are  domesdcated  in  Germany,  as  the  rhamtaa 
Jragula  and  calharlicus,  in  which  the  existence  of  cortical  vessels 
is  extremely  doubtful,  the  Sorbus  auoiparui,  Belula  alia,  PopuluSf. 
Vlmus,  &c.  It  is  not  surprising,  therefore,  that  I  have  come  to 
multi  different  from  theirs ;  nor  can  these  differences  on  my  part 
be  ascribed  to  any  want  of  observations. 

In  order  to  separate  the  more  solid  parts  of  old  wood  from  the 
wood  itself,  I  have  been  accustomed  to  macerate  slips  of  the  wood 
in  di&rent  solutions,  and  to  treat  them  with  re-agents.  By  this 
method  1  have  ascertained  several  facts  which  are  very  strongly  in 
^vour  of  the  existence  of  wooden  vessels  {vasa  Ugnea)  and  cortical 
vessels  {vasa  cortkalia).  When  a  cross  slip  of  a  hard  wood,  nuercus 
robuTf  for  example,  is  macerated  alternately  in  potash  Icy  and  nitric 
acid,  we  perceive  in  every  canal  of  the  tubular  contexture  {con- 
textus  tuhuiosi)  a  transparent,  complete  and  round  tube,  which  has 
a  peculiar  wall  not  communicating  with  the  walls  of  the  other  lubes, 
l^ese  have  every  appearance  of  true  tubes  extending  a  great  way 
in  length,  and  I  cannot  give  them  any  other  name  than  that  of 
wooden  vessels  {vasa  lignea).  In  the  ehn  are  found  harder  rings, 
which  contain  peculiar  wooden  vessels  in  their  tubular  contexture^ 
and  at  the  same  time  extend  further  than  the  peculiar  rings,  in 
which  no  such  vessels  can  be  observed.  I  have  particularly  staled 
all  this  in  the  second  and  third  sect!  or^s  of  my  dissertation;  and.I 
ri|ink  it  will  be  allowed  me  that  no  stronger  anatomical  proofs  of  the 
«xi3tei>ce  of  wooden,  vessels  cut  well  be  brought ;  but  when  I  speab 
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of  the  Woo^  vessels  of  the  softer  kinds  of  plants,  aa'tBe  dh-cd 
palustris,  whert  tht  cohfesiure  is  ctitireJy  cellular,  I  fldmil!  ibat 
It  is  not  altvitys  possible  to  dist?rguish  the  harrfer  wall  from  the 
softer  tubular  contexture.  Hence,  whenever  the  matter  is  Scraht- 
ful,  I  haverfways  referred  the  conlexlus  tululoms  or  Vascularis  to.' 
■  the  Tcssels. 

The  term  vasa  fadiantia  is  not  perhaps  so  easily  defended ;  yet  I 
coneeive  that  the  retaining  of  this  old  name  is  cscusabte,  and  Very 
eoDvenienf.  These  vessels  act  a  very  great  part  in  all  woods.  A^ 
soon  as  towards  harvest  the  leaves  cease  to  grow,  they  draw  the 
Whole  sap  fh>m  without,  over  the  whole  wood,  cambium,  and  the 
■pace  between  the  wood  arid  bark,  into  the  bark  itself.  Through 
tneir  activity,  the  bark  is  more  firmly  united  to  the  wood,  and! 
filled  with  coloured  sap,  or  at  least  sap  which  becomes  coloured  on 
exposure  to  the  air.  It  appeal^  as  if  the  liher  were  at  that  time 
changed  into  wood  ;  but  this  is  not  in  reality  the  case ;  only  at  that 
season  of  the  year  the  new  bark  assumes  very  distinctly  the  appear- 
ance of  bark. 

With  what  energy  the  sap  can  make  its  way  through  these  vasa! 
radiantia,  1  have  observed  with  astonishment,  whea  plants  from 
warmer  climates  freeze  with  us  in  harvest.  (See  my  treatise,  p.  17)- 
Suppose,  for  example,  the  upper  jiart  of  the  stem  of  the  hupieufum' 
TOtitndtfolium  to  be  frozen,  and  the  roots  still  to  retain  their  MR' 
activity,  io  that  cose  the  sap  mahesits  way  every  night  through  thd' 
vasa  radiantia,  and  freezes  in  hand^me  icicles,  flowing  directly  out' 
of  the  wood,  and  having  the  size  and  shape  of  these  vesseb.  I  re- 
moved these  icicles  every  morning,  and  found  them  renewed  every 
nid^t  in  the  same  plant. 

The  vasa  radiantia  have  likewise  a  ver^  peculiar  appearance. 
They  run  isolated  and  distinct  fh)m  the  inner  part  of  the  wood  to' 
the  "bark,  often  for  s  whole  fiaot,  withtiut  mixing  with  the  woody 
vessels;  and  are  so  conspicuous,  that,  when  we  cleave  beech  wood, 
they  display  a  splendent  lustre,  which  the  workmen  have  distin- 
g;uished  by  the  nameof  jj/ifer  grain  {spiegelfasern).  They  have 
strongTy  the  appearance  of  bi^ndles  of  vessels.  In  a  foreign  w*ood  1 
can  perceive  circular  holes  lyiAg  near  each  other  without  the  least 
trace  of  a  true  cellular  textdre.  If  we  consider  this  appearance 
mthout  any  regard  to  other  plants,  it  is  anatomically  proper  to  call 
these  holes  vesseh:  at  least  they  give  me  no  idea  whatever  of  a 
•(retched  cell ;  and  I  consider  the  expression  stretched  cellular  tex- 
ture which  runs  upwards,  as  well  as  stretched  Cellular  texture  which' 
ntns  korixontatty,  as  inconvenient  and  inaccurate.  How  do  we 
know  dut  these  canals  are  composed  of  stretched  cells  ?  Wh^n; 
on  splitting  a  wood,  we  perceive  how  regularly  the  woody  tubes 
ran,  and  how  they  cross  the  vasa  radiantia,  how  small  is  the  re- 
temblance  which  they  present  to  axetiutar  texture ! 

When  I  call  the  vasa  radiantia  a  peculiar  set  of  vesseb,  I  may 

be  wrong.     In  fact,   I   would  prwr  calling  them  vasa  ligriea 

radimtia  ;  but  I  conOTder  it  as  irtcooveniBnt  to  etaiplDy  thteiS  wortb" 
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for  a  Dame,  Besides,  their  peculinrity  is  sufBciently  well  marlced 
to  bear  some  ambiguity  ia  tneir  name ;  and  I  do  not  see  why  we 
bhould  be  so  frugal  of  names  in  the  anatomy  of  plants,  when  such 
freedom  is  made  with  them  io  botany,  that  even  the  most  insignifi- 
cant varieties  are  often  dignified  with  names :  and  have  not.  the. 
different  varieties  of  vessels  as  good  a  right  to  be  distinguished  by  ■ 
peculiar  names  as  the  different  varieties  of  plants  ?  Even  supposing 
the  vasa  radiantia  in  vegetables  to  pass  into  a  cellular  texture,  caa 
any  one  be  of  opinbn  that  in  trees,  where  they  are  of  a  very  difie- 
rent  nature,  they  ought  not  to  have  a  peculiar  name  I 

Nearly  the  same  considerations  have  induced  me  to  give  the 
name  of  corlkal  vessels  (vasa  corlicalia)  to  some  peculiar  ones. 
They  make  their  appearance  in  the  bark  of  trees  as  tubed,  or  at  least 
as.  a  tubular  contexture  {conlextus  tubulosus). .  In  their  physical 
properties  they  are  very  different  from  the  woody  vessels.  How 
Sexible  and  tough  are  they  not  in  the  bark  of  the  lioden,  the 
juniper,  and  the  daphne  mezereum,  compared  with  the  stiff  and 
rough  wooden  vessels  of  the  same  plants  ?  They  are  often  still 
better  distinguished  from  the  tela  cellulosa  than  from  the  woody 
vessels.  For  example,  in  the  bark  of  the  lime-tree  they  form  very 
distinct  pillars,  the  cross  fracture  of  which  appears  wedge-shaped, 
with  its  basis  turned  towards  the  wood.  By  maceration  in  caustic 
potash,  these  tubes  assume  a  yellow  colour,  become  thicker,  and 
may  he  very  readily  distinguished  from  the  tela  cellulosa  and  the 
woody  vessels.  They  then  form  frequently  distinct  canals,  whose 
round  openings  without  any  angles  are  very  distinct,  and  may  with, 
strict  anatomical  propriety  be  considered  as  ti}bcs.  Tlie  cwtical 
vessels  are  very  distinct  in  the  rhamnus  catharticus,  in  the  bark  of 
which,  by  pulhng  it  separate,  we  perceive  long  stiff  hairs^  consisting 
entirely  of  cortical  vessels,  with  some  separate  cells. 

The  peculiar  disposition  of  these  tubes  shows  how  much  the 
wood  differs  from  the  bark,  and  that  no  layer  of  liber  is  capable  of 
fiJEming  the  new  wood.  According  to  my  observations,  the  wood  is 
qof  formed  from  the  cortical  layers.  Indeed,  in  all  bicotyledonous 
trees  the  wood  and  bark  fcmn  two  distinct  circulations,  which 
merely  communicate  to  a  certain  extent  in  harvest.  In  spring, 
when  the  leaves  have  acquired  a  certain  size,  it  appears  very  clearly 
that  the  new  layer  of  wood  is  already  formed.  It  is  still  very  thin ; 
but  by  degrees  increases  in  thickness,  through  new  vessels  or  tubes 
extending  themselves  outwards :  and,  towards  harvest,  before  the 
bark  becomes  fastened  to  the  wood,  we  End  in  young  twigs  the  new 
wood  often  thicker  than  the  whole  bark.  How  then  is  it  possible 
that  it  should  have  been  formed  from  the  hark,  as  is  commonly  be- 
lieved ?  Either  the  cortical  layevs  must  the  whole  summer  long  be 
perpetually  passing  into  wood,  or  the  formation  of  the  wood  from 
these  layers  is  quite  impossible.  According  to  my  observations,  the 
cortical  vessels  are  formed  quite  in  the  same  way  as  the  woody 
vessels ;  they  every  now  and  then  deposit  new  lamellae  on  the  inner 
tide  of  the  barL    Hence  the  interval  between  the  bark  and-wood 
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is  by  no  means  the  principal  place  where  the  sap  flows.  Id  the  be- 
ginDtng'of  spring,  when  the  sap  flows  with  force  in  trees,  the  bark 
stiti  adheres  to  the  wood.  The  separation  takes  place  when  the  new 
wood  is  deposited ;  and  when  the  bark  allows  itself  to  be  peeled  off, 
the  epidermis  (as,  for  example,  of  the  birch,)  is  not  loose ;  it  be- 
comes so  at  a  later  period. 

These  circumstances  point  very  di  fife  rent  periods  in  the  vegetation 
of  trees.  The  sap  in  the  first  place  flows  into  the  wood  through  the 
woody  vessels ;  then  the  new  layer  of  wood  is  deposited ;  and,  lastly, 
towards  harvest,  the  bark  swells  considerably.  During  the  growth 
of  the  woud,  the  union  between  the  bark  and  the  interior  part  of 
the  tree  is  quite  interrupted,  so  that  only  traces  of  the  vasa  radianila 
can  be  perceived.  But  when  in  harvest  the  growth  of  the  leaves 
and  young  twigs  ceases,  the  ascending  sap  proceeds  outwards,  and 
fills  the  vasa  radiantia,  which  then  pass  into  the  bark  very  dis- 
tinctly,* By  this  means  the  bark  is  anew  fised  to  the  wood :  not 
\d  cdnse(juence  of  a  gummy  liquid,  but  from  the  formation  of  the 
vata  Todtanlia.  The  sap,  which  then  first  passes  through  them  to 
the  bark,  fills  the  tela  cellulosa ;  new  cells  are  formed  between  the 
cortical  vessels,  so  that  the  bark  increases  in  extent  in  the  same 
proportion  as  the  wood  increases  in  diameter.  Hence  the  tela  cel- 
lulosa comes  further  outwards,  alopg  with  the  cortical  vessels;  and 
in  all  probability  it  is  this  tela  which  forms  the  epidermis  so  con- 
spicuous \a  the  birch,  and  which  is  divisible  into  layers,  though  not 
so  early  as  the  ttber. 

So  many  and  peculiar  modifications,  which  are  all  performed  by 
peculiar  oigans,  are  brought  into  view  during  the  growth  of  dicoty- 
ledonous plants ;  and  yet  shall  it  not  he  proper  to  distinguish  these 
oi^ns  by  peculiar  nances ;  and  where  so  many  operations  are  per- 
formed, shall  we  dare  to  ascribe  the  whole  to  nothing  else  then  a 
long  stretched  tda  cellulosa?  And  shall  philosophers  present  us 
with  thu  limitBtion  of  language  as  a  new  light  thrown  upon 
Btfieuce  ?  t  It  appears  to  me  to  be  better,  for  the  regular  advance- 
ment of  humat)  knowledge,  to  allow  the  old  names  to  remain,  ai 
tbey  are  lu  some  measure  known  even  to  the  common  people,  and 
are  besides  exceedingly  useful  and  convenient. 

That  observers  have  often  supposed  they  saw  stretched  out  cells 
lAere  vessels  really  existed,  is  exceedingly  likely,  as  the  partition 
walls  of  the  vessels  may  ^proach  very  near  in  appearance  to 

•  Moit  »r1t<n  are  of  opiQJoa  ibat  the  >^ta  raiuaUa  come  itomihe  pllhi  but 
we  do  Dot  lee  Ihem  itanding  cloier  iq  Ibe  >lem  near  the  pith  than  In  Ihe  oeighboar- 
hood  of  thf  bark  i  aad  frotn  recent  objerralions  it  it  evideol  Iliat  whertver  «  Mw 
leptbin  mppean,  Ibe  lira  preceding  mm,  by  diTerging  sepante  u  far  from  It  u 
the;  nere  before  from  eacb  alher.  llie  gepta  radiaitia  exist  in  the  wood,  and  ar« 
doobiJeu  farmed  of  Ibe  noody  tnbet. 

t  *'  We  have  to  thajik  Spreagel  and  HIrbel  that  the;  flni  baniihed  thete  T«neli 
(vaia  Ugnta,'  corticaUa,  radiaatia,)  from  phydology,  and  thereby  threw  a  new 
tight  on  the  lubjcct,"— iLlak'i  Additions  to  the  Analomy  and  PtayilolDcr  of 
Plant^  p.  17.} 
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fltr9tcbe4  out  ceHs :  for.  in  the  first  place,  it  i»  venr  difficult  to 
make  a  section  completely  parallel  nilh  ilie  vessels,  without  cutting 
through  a  veriicaj  vyall ;  but  where  the  tubes  arc  cut  through,  ihey 
comuiutiiy  as«uiae  the  appearauce  of  a  tmnsverse  wall.  In  the 
second  place,  we  may  be  easily  deceived  by  air  bubbles,  the  sides  of 
which  may  assume  the  appearance  of  organic  cross  walls.  Id  the 
third  place,  we  cannot  always  conclude  that  there  exists  a  perfect 
partition  wall,  where  we  believe  we  see  it ;  for  it  may  be  only  the 
two  sides  of  the  tube  approaching  each  other,  where  a  fold  ia  the 
canal  swells  out  the  vessel  itself.  That,  in  lact,  the  cross  walls  are 
not  always  complete  where  they  seem  to  be  so  appears  to  me  to  be 
jHoved  by  the  confervas,  in  which  we  think  wc  perceive  true  parti- 
tion vatU,  and  yet  wc  see  the  green  matter  make  its  way  from  one 
firticulatign  lo  another.  All  these  consideratwos  have  induced  me 
to  believe  in  the  existence  of  continued  vessels  wherever  tbesa|j 
clearly  flows,  pyen  though  anatomy  should  seem  to  decide  to  (he 
contrary.  That  the  sap,  which  flows  with  such  impetuosity  In  the 
stem  of  a  birch  or  maple,  when  it  is  punctured  in  the  spring,  should 
pot  proceed  from  open  vessels,  but  from  the  so  called  small  vasa 
ipiralia,  is  quite  incredible,*  The  absorption  of  coloured  liquid 
by  plaots  seems  to  establish  my  onioion ;  for  the.  coloured  liquor  is 
confined  to  what  modern  philologists  have  been  pleased  to  call 
stretched  out  cells,  and  is  not  to  be  found  in  the  tela  cellulosa, 
though  supposed  a  part  of  it.  Who  can  in  such  a  case  believe  that 
^ere  are  no  vessels  ot  continued  canals ! 

These  view*  and  observations  allow  me  to  speak  of  the  vessels  of 
mosses,  algs,  &c.  Indeed,  it  appears  to  me  a  very  partial  proceed- 
ing to  reAue  vessels  to  these  fine  plants,  which  vegetate  with  such 
rapidity  and  vigour.  In  the  conferva  eloaeata  very  distinct  cauaU 
or  tubes  m^y  be  observed  below  the  bark.  In  the  ribs  of  the  leavei 
of  leafy  mosses  we  often  speak  of  ducCuli,  and  we  mean  by  thii 
ijcord  real  ves^ls.  fa  the  Jungermanni^e,  which  grow  so  rapidly, 
arid  assume  such  beauty,  v^els  may  be  observed  with  the  greatest 
%ility :  oo  that  accoifnt  I  shall  pass  them  over. 

The  causes  why  observers  have  been  unwilling  to  recognise  vesseH 
in  these  plants,  and  likewise  In  the  perfect  plants,  are  the  follow- 
ing :— rTbey  paid  so  much  ^t^ntion  to  the  spiral  vessels,  that  they 
<Wnceive.d  they  must  meet  with  something  similar  before  they  were 
9t  liberty  to  speak  of  vessels  at  all.  It  has  an  appettrauce  of  accu- 
racy and  precision  not  to  speak  of  vessels  unless  they  be  as  dis- 
tmctly  marked  as  the  spiral  vessels.  But  in  a  physiokigical  point  of 
▼iewj  the  subject  becomes  darkened  and  imperfect.  According  Ifl 
every  analogy,  we  must  give  the  name  of  vessels  to  those  organs  id  * 
-vhicb  the  sap  flows,  which  nourishes  the  whole  body]  and  those 

•  Dr.  Afzeliui  hm  informed  me  thai  wbta  tile  stem  of  Ibc  Itlraecra  yvfqtorfo  ii 
CBt,  people  can  satisfy  their  Ihirst  with  the  gure  water  contained  in  it.  I  havo 
eiHmiiied  Ihia  wood  mlcroBcopically,  and  find  therein  very  large  wood*  vesseli, 
ttom  which  (hi)  water  iiroceeds,  and  certainly  no  ilretched  oDt  Cells. 
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•^bes,  which  carry  a  more  local  and  less  remarkable  liquid, 'and 
Trtiich  in  the  anatomy  of  animals  are  called  imcis,  as  the  saUvary 
•ductSf  the  seminat  duels,  &c.  In  the  anatomy  of  plants  philoso- 
phers, without  observing  it,  have  nearly  fallen  into  an  abuse  of 
language.  That  the  spiral  res^eh  nourish  plants,  is  not  very  pro- 
bable. They  are  exceedingly  few,  and  often  altogether  nandng. 
In  Guaiac  wood  we  see  very  distinctly  that  the  false  Irachece  contsitl 
resin,  which  ts  not  a  tubatance  thcit  nourishes  plants,  but  an  excre- 
tion; but  the  trufe  ^iral  vessels  are  only  modifications  of  the  ^^* 
trackete,  and  other  similar  vessels  situated  in  the  wood.  To  attempt 
to  draw  a  distinct  line  between  them  would  be  the  same  thing  as  ill 
the  human  body  not  to  admit  the  veins  without  valves  to  be  real 
veins,  but  to  constitute  them  a  distinct  class  of  vessels.  The 
smallest  stripe  is  sufficient  to  constitute  a  spiral  vessel,  and  a  false 
trachea  members  of  quite  a  distinct  system ;  and  the  dvct  lying 
hard  by,  where  the  cross  stripe  is  distinct,  is  called  a  lacuna,  as  if 
it  were  altogether  fortuitous.  Here,  where  no  di&erent  functions 
can  be  discovered,  we  abound  in  distinctions  and  names;  yet  we  do 
not  choose  to  distinguish  thb  woody,  cortical,  and  radiating  vessels, 
in  which  distinct  functions  are  very  evident,  from  tlie  general  tela 
cellulosa. 

On  these  grounds  I  call  the  fine  canals  containing  nourishing  sail, 
namely,  the  woody  and  cortical  vessels,  true  vessels  ;  and,  on  the 
contrary,  name  the  larger  canals,  containing  materials  already 
brought  to  a  state  of  perfection,  ducts.  So  that  in  my  language  the 
spiral  vessels  become  spiral  ducts.  However,  I  call  Hedwig's  duc~ 
Utli  in  the  leaves  of  mosses,  &c.  vessels,  an  expression  by  no  meant 
inconsistent  with  the  old  and  more  generally  received  names,  but 
contrary  to  the  new  ones. 

I  shall  now  give  a  sketch  of  (he  different  Itinds  of  duels,  or  rathe* 
pdnt  oat  the  way  in  which  these  canals  may  be  arranged. 

The  finer  canals,  namely,  the  woody  vessels,  carry  thin,  liquid^ 
aourishing  $ap,  to  the  cellular  texture,  as  we  have  already  seen. 
The  more  consistent  and  viscid  sap,  which  approaches  gum  and 
reun  in  its  nature,  could  not  flow  in  so  flne  tubes.  Therefore  larger 
ducts  have  been  constructed  for  them,  which  constitute  a  vasculu: 
system  quite  different  from  the  system  employed  in  nourishing  the 
plant.  But  in  order  that  this  viscid  sap  may  move  freely,  the  walU 
of  the  vessels  containing  it  could  not  be  composed  of  a  single  thin 
membrane,  but  must  be  strong,  and  not  liable  to  be  torn.  On  this 
account  they  are  wound  round  with  spiral  fibres,  by  the  contraction 
of  which  the  resinous  sap  is  driven  on,  at  at  least  prevented  from 
accumulating.  These  spiral  fibres,  in  young  twigS  and  ih  herbs,  in 
which  no  thick  sap  exists,  are  usually  isolated,  and  run  at  a  distance 
from  each  other.  In  the  finest  filaments,  and  other  parts  of  the 
bloasom,  we  find  spiral  vessels  of  the  most  delicate  and  beautiful 
Btructurs,  and  no  other  larger  ducts.  In  older  parts  of  plants  thes£ 
spiral  vessels  grow  together,  and  nothing  more  remains  of  their  fine 
i^rfral  structure  than  some  liroa  stripes.    They  are  thfeii' Called /d/i5» 
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traekecc.  We  can  still  perceive  the  cross  Etripes  very  distinctly  ia 
these  ducts;  for  example,  in  guaiacum  wood,  in  which  pretty  cod- 
sisteDt  resiD  is  contained.  In  red  sanders  wood  the  cross  stripes 
themselves  in  the  false  tracheee  are  contracted,  so  that  the  red  ex- 
'  tractive  is  collected  in  grains.  Their  analogy  with  the  spiral  ducts 
in  structure  and  functions  cannot  in  this  case  be  perceived.  In 
pider  parts  of  plants  the  cross  stripes  are  accumulated  on  the  walls  of 
the  ducts ;.  so  that  the  whole  assumes  the  appearance  of  a  thick, 
confused  web  ;  and  this  is  peculiarly  the  case  in  those  places  where 
greater  strength  is  necessary,  or  where  the  thickest  resin  is  to  be 
coveyed  aloug.  In  the  tribe  of  pines  observers  have  in  vain  searched 
for  spiral  duels,  and  yet  they  constkute  the  trees  richest  in  resia 
that  we  are  acquainted  with.  A  fine  spiral  duct  would  be  speedily 
torn  by  the  viscid  liquid  that  moves  in  it ;  but  nature  always  takes 
care  to  pioduce  a  stronger  structure  where  uncommon  resistance  is 
necessary. 

It  appears  to  me  very  probable  that  the  fine  spiral  ducts  commu- 
nicate at  first  with  the  woody  vessels,  and  that  when  they  proceed 
further  they  change  laXofalse  irachete,  from  which  new  spiral  ducta 
proceed,  constituting  a  bundle ;  and  that  at  last  in  the  oldest  parts 
of  the  plant  the  Jalse  trachees  are  changed  into  those  large  ducts 
called  cyltndric  lacuna.  These  three  ducts  are  usually  found  near 
^ach  other  lying  in  a  bundle,  and  commonly  so  that  the  spiral  ducts 
are  nearest  tn  the  woody  vessels.  It  is  quite  impossible,  indeed,  to 
demonstrate  all  this  anatomically,  as  we  cannot  toUow  a  single  spiral 
vessel  through  a  complete  plant,  or  even  a  complete  branch.  I 
consider  it  as  probable  (and  in  the  present  case  it  is  allowable  to 
offer  a  bare  probability)  that  in  these  vessels  there  is  a  kind  of  retro- 
grade motion  of  the  materials  of  plants:  that  the  most  recently 
formed  resinous  sap  U  contained  in  the  uppermost  and  smallest 
twigs,  where  we  find  separate  spiral  ducts ;  and  that  it  flows  dowa 
slowly  and  gradually  till  we  come  to  the  thick  resin  in  the  roots. 
We  see  at  least  that  (he  roots  abound  most  in  large  ducta  filled  with 
resin. 

From  all  this  it  appears  very  pfobable  that  the  spiral  ducts,  false 
trachecB,  and  cylindrical  lacunse,  are  gradations  of  the  same  series. 
On  that  account  it  would  be  proper  to  dbtinguish  them  by  a  general 
name.  I  hate  given  to  them  all  the  common  name  of  ductus  Ugiu, 
or  ducts  situated  in  the  wood ;  1  call  each  of  them  separately, 
ductus  spirales,  iuhptrales,  &c.  as  subspecies.  The  name  ductas 
Ugni  is  simple,  and  I  do  not  see  why  we  sho)ild  give  complicated 
names  to  so  very  simple  organs. 

The  part  which  the  spiral  ducts  and  their  varieties  perform  in  the 
wood  is  performed  in  the  bark  by  other  ducts  of  an  equally  simple 
nature.  We  find  quite  in  the  neighbourhood  of  the  bundles  of 
cortical  vessels  small  ducts  which  contain  a  milky  juice,  and  which 
I  call  ductus  gultiferi. 

In  other  plants  the  same  ducts  seem  to  pass  towards  the  exterior 
^rts  into  hirger  canals>  which  clearly  lie  in  the  tela  cellulosa.    |a 
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our  pimis  sylvalica  it  is  very  evideat  that  the  smaller  internal  ductus 
corticis  contain  a  thin  resinous  sap,  wbicli  in  the  larger  docis  ac- 
quires a  thicker  consistency.  In  the  trees  which  contuin  a  milky 
juice  (arbores  suttifera),  as,  for  example,  the  tnaramea  Americanay 
we  perceive  distinctly  the  fine  ductSj  as  vasa  gutlif'tra,  but  the 
larger  resiniferous  ducts  do  not  present  themselves.  In  like  manner 
the  lactescent  plants  seem  to  have  only  finer  duels,  which  appear 
scarcely  to  iiwet  from  the  cortical  vessels  themselves,  Oo  that  ac- 
count 1  have  spoken  of  them  distinctly  from  the  ductus  guttiferi,  as 
a  variety  of  the  cortical  duds.  But  thit  the  milky  juice,  especially 
in  the  bark,  comes  from  such  ducts,  is  to  me  very  evident. 

Whether  all  the  ducts  of  the  bark,  even  though  they  may  contain 
the  same  materials  with  the  ducts  of  the  wood,  are  yet  always 
destitute  of  every  trace  of  spiral  fibres,  is  a  point  that  cannot  be 
determined  withprecisioii.  Tliey  certainly  always  lie  on  the  outside 
of  the  bundle  of  cortical  vessels ;  (and  not  in  that  bundle  itself 
as  the  duds  of  the  wood  do).  Perhaps  there  were  not  materials 
there  for  such  spiral  fibres,  which  in  the  ducts  of  the  wood  may 
have  some  analogy  with  the  vessels  or  fibres  of  the  wood  itself. 
The  cortical  ducts  lie '  always  in  the  tela  cellulosa,  and  probably 
their  walls  are  composed  of  that  matter,  and  not  of  fibres.  These 
considerations  induced  me  to  give  them  the  name  of  cellular  duds 
{^ductus  cellulosi),  especially  as  some  similar  canals  present  them- 
selves in  the  pith.  Perhaps  it  would  have  been  better  to  have  called 
them  ductus  corlicis.  Their  different  layers,  and  their  peculiar 
structure  probably  proceeding  from  that  circumstance,  show  us 
that  the  system  of  the  bark  in  dicotyledonous  plants  is  always  dis- 
tinct from  the  system  of  the  wood,  although  both  show  a  strong 
anali^  to  each  other.  The  reason  why  nature  has  placed  the  cor- 
tical ducts  on  the  outside  of  the  bundles  of  vessels  is  probably  that 
in  such  a  position  it  is  less  injurious  to  the  plant  if  they  happen  to 
be  ruptured,  and  that  they  can  stretch  with  more  facility  to  admit 
an  increase  of  matter. 

Yet  to  affirm  with  certainty  that  all  these  things  are  so,  is  quite 
impossible.  When  we  have  a  great  object  before  our  eyes,  we  must 
not  be  stopped  by  small  difficulties,  otherwise  we  shall  be  exhausted 
before  the  object  is  attained.* 

*  Dr.  'Wahleoberg,  si  the  reading  of  tbis  paptr,  eihibiled  lu  ibe  Society  vorioDs 
yreparalioiiB  of  slipi  of  woad  aod  bark,  in  which  the  different  veuelt  cnuld  be 
diitinclly  >een  witb  a  glass,  aod  alill  better  by  ineBiM  of  a  compound  microecnpe, 
(Note of  the  society  enliUtd  Frieudi  of  Nataral  Hutory  ip  Berlio.) 
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Analysis  of  Rice. 


Article    V. 

Amhsis  of  Rice.    By  M.  Henri  Braconnot,  Professor  of  Natural 
History,  Director  of  the  Garden  of  Plaats  at  Nancy,  &c.* 

As  rice  has  not  hitherto  been  analyzed,  and  as  it  is  one  of  the 
most  important  grains,  since  it  serves  for  food  to  a  great  part  of  the 
human  species,  I  thought  it  worth  while  to  subject  it  to  some  expe- 
riment?. 

Parmentier  appears  to  me  the  only  person  who  has  made  some 
experiments  on  rice,  f  His  results  induced  him  to  consider  it  as  • 
peculiar  substance,  which  he  placed  between  starch  and  gum, 
doubtless  on  account  of  its  horny  translucency,  and  the  diiBculty  of 
reducing  it  into  a  powder,  which  has  neither  the  fineness,  the 
creaking  sound,  nor  the  feel  of  starch,  and  which  fells  quickly  to 
the  bottom  when  diffused  in  water.  But  we  shall  find  that  this 
species  of  grain  is  more  complex  than  bad  been  supposed. 

miction  of  Water  on  Rice. 
A  hundred  grammes  of  Carolina  rice,  unground,  lost  by  drying 
five  grammes  of  humidity.  They  were  then  macerated  with  water 
at  the  temperature  of  122°,  The  grains  absorbed  the  water  with 
ftvidity,  and  almost  at  the  same  time  split  by  several  transverse 
sections,  which  did  not  happen  nearly  so  quickly  if  the  rice  bad  not 
been  previously  well  dried.  These  grains,  thus  split,  were  easily 
squeezed  between  the  fingers  into  a  very  fine  powder.  They  were 
pounded  in  a  glass  mortar,  adding  to  them  in  successive  portions 
the  liquid  in  which  they  had  been  macerated.  Thus  a  milky  liquid  waa 
obtained,  which  was  thrown  upon  a  filter.  The  greatest  part  of  the 
substance  of  the  rice  remained  upon  the  filter.  Being  well  washed 
ia  water,  in  order  to  take  up  every  thing  soluble,  and  then  dried,  it 
weighed  93'G7  grammes.  The  water  in  which  it  was  washed  was 
set  aside  for  examination.  These  S3-G7  grammes,  when  diGTused 
through  water,  passed  completely  through  a  silk  leirce ;  but  tlie 
milky  liquid  contained  at  least  two  distinct  substances :  the  one, 
very  white,  constituting  about  two-tbirds  of  the  total  weight,  re- 
mained for  some  time  suspended  in  the  liquid ;  the  other,  less 
white,  was  specifically  heavier.  It  was  easily  separated  from  the 
first  substance  by  the  afiiision  of  a  great  quanttty  of  water,  and  by 
repeatedly  decanting  off  the  emulsive  liquid.  This  liquid  in  a  few 
days  let  fall  a  very  while  deposile,  which  had  acquired  a  kind  of 
density  by  the  approach  of  its  particles  to  each  other.  When  dried, 
it  was  of  a  brilliant  white,  light,  and  was  easily  reduced  to  an  im- 
palpable powder,  which  adhered  readily  to  the  fingers,  and  emitted 
a  particular  sound  when  pressed. 
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This  powder,  beiag  triturated  with  water  and  a  little  Iodine,  pro- 
duced a  colour  of  a  beautiful  dark  blue,  as  would  have  been  the 
case  with  starch.  It  dissolved  ia  boili:^  water;  and,  wbeo  cooled, 
fbrmed  a  tremulous  aud  semitmospareot  jelly,  exactly  similar  to 
■taich. 

If  we  boil  one  part  of  this  same  powder  with  4000  parti  of  water, 
and  filter  the  liquid  after  cooling,  it  passes  as  limpid  as  water. 
When  lime-water  or  barytea-water  is  added  to  it,  a  white  flocky 
precipitate  is  gradually  formed.  lofusion  of  galls  likewise  occasions 
a  slight  precipitate.  Common  starch,  treated  in  (be  same  way,  gave 
a  similar  result.  This  shows  tlial,  when  boiled,  it  is  to  a  certaia 
extent  soluble  in  cold  water,  and  that  the  above-mentioned  re-sgeoti 
are  capable  of  detecting  minute  quantities  of  it. 

This  constituent  <^  rice,  theo,  was  obviously  starch. 

As  for  the  other  heavier  substance,  which  was  first  deposited,  it 
was  composed  of  a  great  proportion  of  starch  united  to  a  vegeto* 
animal  matter  end  to  a  parenchyma.  We  shall  exainine  it  imme- 
diately. 

Examinatioa  of  the  saM)U  Matters  which  IVater  separates 

from  Rice. 
Thfl  water  employed  to  deprive  the  100  grammes  of  rice  of  every 
thing  soluble  was  and,  and  reddened  paper  stained  with  litmus. 
Suspecting  that  this  uncombined  acid  might  be  of  the  nature  of 
vinegar,  tne  water  was  distilled  in  a  glus  retort.  The  produce, 
being  mixed  whh  a  small  quantity  of  baryte^-water,  and  then  eva- 
porated to  dryness,  left  only  a  slight  residue ;  but  from  which  weak 
sulphuric  acid  disengaged  the  odour  of  acetic  acid. 

During  the  distillation  the  liquid  in  the  retort  became  muddy, 
especially  towards  the  end,  and  there  was  collected  a  fine  white 
fowder,  which  did  not  seem  to  be  albumen.  The  liquid,  with  iU 
tediment,  was  evaporated  to  dryness  In  a  small  porcelain  capsule. 
There  remained  a  tolerably  dry  residue,  of  a  pale  yellow  colour, 
•lightly  attracting  humidity,  and  weighing  1*28  gramme.  It  was 
treated  with  a  small  quantity  of  warm  water,  to  give  it  the  consist- 
ence of  a  syrup.  Then  alcohol  was  poured  into  it.  A  copious  de- 
posite  was  obtdned,  which,  assisted  by  a  gentle  heat,  was  collected 
into  a  mass,  having  a  gummy  appearance,  which  could  be  readily 
kneaded  between  the  fingers,  and  which  was  easily  dried.  It 
weighed  0'd9  gramme. 

The  alcohol  which  had  precipitated  (his  matter,  being  evaporated 
by  a  gentle  heat,  left  0-29  gramme  of  a  syrupy  residue,  having  but 
little  colour,  very  difficult  to  dry,  with  a  sweet  taste,  and  the  sroell 
of  honey,  attracting  humidity,  like  uncrystatlizable  sugar,  but  little 
aoluble  in  alcohol,  and  burnmg  vividly,  with  the  odour  of  carameli 

I  had  presumed  that  this  saccharine  matter  contained  acetate  of 
potash,  which  contributed  to  render  it  deliquescent.  But  it  appears 
to  retain  only  traces  of  muriate  of  potash;  for,  having  poured  sul- 
phate of  silver  into  the  solution,  a  slight  precqiitate  of  chloride  of 
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silver  fell.  The  liquid,  beiag  evaporated,  and  then  treated  with 
phosphoric  acid,  did  not  give  out  the  odour  of  acetic  acid. 

The  apparently  gummy  mass  precipitated  by  alcohol,  and  weigh- 
ing 0'99  gramme,  being  digested  in  cold  water,  dissolFed  entirely, 
with  the  exceptioD  of  a  while  fiocky  matter,  which  was  separated 
by  the  filter,  and  which,  when  well  dried  on  the  filler,  was  found 
tu  weigh  0-)3  gramme,  and  to  preserve  its  while  colour.  A  small 
quantity  uf  this  matter  being  put  into  a  glass  tube  shut  at  one  end, 
was  exposed  to  a  heat  sufficient  to  occasion  a  commencement  of  de- 
composition. Litmus  paper  reddened  by  an  acid,  being  plunged 
into  the  air  of  the  tube,  recovered  its  blue  colour.  The  charcoal  of 
this  matter,  being  incinerated,  left  a  notable  quantity  of  phosphate 
of  lime.  It  did  not  dissolve  in  boiling  distilled  vinegar,  nor  in  diluted 
muriatic  acid.  A  weak  solution  of  potash,  heated  slightly  witli  this 
substance  in  a  silver  capsule,  did  not  seem  to  dissolve  it.  Black 
dots  were  formed,  owing  obviously  to  the  presence  of  sulphur.  This 
substance  possesses  the  characters  of  a  vegeto-animal  matter.  I 
shall  return  to  its  properties  when  I  examine  the  action  of  diluted 
sulphuric  acid  on  rice. 

The  gummy  solution,  after  being  separated  from  the  matter  just 
-described,  appeared  still  to  retain  son>e  traces  of  it  j  for  it  was  not 
perfectly  transparent,  and  had  an  opalescent  aspect.  It  contained 
phosphate  of  lime,  which  ammonia  precipitated,  and  which  was  pro- 
bably kept  in  solution  in  consequence  of  the  presence  of  a  little 
static  acid.  It  appeared  likewise  to  retain  traces  of  phosphate  of 
potash ;  for  if,  after  having  precipitated  the  phosphate  of  lime,  we 
add  to  the  liquid  saturated  with  ammonia  a  little  muriate  of  time 
or  sulphate  of  iron,  a  new  precipitate  of  phosphate  gradually  falls. 

To  separate  these  substances  from  the  matter  apparently  gummy, 
acetate  of  lead  was. poured  into  its  solution.  The  resulting  preci- 
pitate, being  decomposed  by  sulphuric  acid,  furnished  an  imcrys- 
tallizable  acid  mised  with  vegeto-animal  matter.  A  portion  of  this 
acid,  being  heated,  left  a  charcoal  which,  when  exposed  to  the 
action  of  the  blow-pipe,  left  a  pretty  large  globule  of  glassy,  limpid 
phosphoric  acid.  Another  portion  of  the  same  acid,  saturated  with 
potash,  and  e.iposed  to  heat,  left  an  alkaline  residue,  which  indi- 
cates slight  traces  of  a  combustible  acid. 

Into  the  liquid  separated  from  the  precipitate  produced  by  the 
acetate  of  lead,  carbonateof  ammonia  was  poured.  The  liquid  was 
then  filtered,  and  evaporated  to  dryness.  There  remained  ^i•^\ 
gramme  of  a  matter  very  little  coloured.  It  was  transparent, 
shining,  had  a  vitreous  fracture,  and  all  the  appearance  of  gum, 
though  not  quite  the  insipid  taste  of  that  substance. 

When  put  upon  a  red-hot  coal,  it  swells,  and  emits  the  smell  of 
burned  bread.  When  distilled,  it  yields  an  oil,  and  a  conslderabla 
acid  product,  which  did  not  appear  to  me  to  contain  ammonia. 
However,  the  infusion  of  nutgalts  precipitated  the  solution  of  this 
gummy  matter  in  water.  It  was  precipitated  also  by  lime-water  in 
large  Bocks,  soluble  in  distilled  vinegar.    Barytes-water  likevisq   - 
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'throws  dowQ  a  flocky  precipitate  from  it.  Acetate  of  lead  occasions 
□o  change  In  it ;  but  the  subacetate  of  lead  and  the  protonitrate  of 
mercury  occasioned  slight  pi  ecj  pi  rates. 

Although  this  matter  has  quite  the  external  appearance  of  gum* 
its  chemical  properties  appear  to  me  tu  show  it  to  be  more  nearly 
related  to  starch.  It  is  true  that  it  is  easily  soluble  in  cold  water^ 
and  that  starch  is  not  so,  at  least  in  its  ordinary  state;  but  fceknow 
that  it  becomes  soluble  when  it  has  undergone  a  slight  modification  ; 
and  I  have  ascertained  that  the  gummy  matter,  soluble  in  water, 
obtained  from  starch  slightly  roasted,  bus  much  analogy  with  the 
gummy  matter  of  rice.  Like  this  last,  it  was  precipitated  from  its 
solution  by  tannin,  lime-water,  and  barytes- water,  but  not  by  ace- 
tate of  lead;  and  besides,  when  distilled,  it  furnished  a  product 
which  contained  no  ammonia. 

This  gummy  matter  approaching  to  starch  exists  probably  ia  the 
greater  number  of  grains  which  contain  this  latter  substance. 

Action  of  diluled Sulphuric  Acid  on  Rke:  Separation  ^ the  Slarch, 
of  the  Parenchyma,  and  of  the  Vegeto-animal  Matter^ 

From  what  we  have  said  above,  it  appears  that  rice,  when  well 
dried,  and  plunged  into  warm  water,  beeomes  so  soft  that  it  may 
be  easily  crushed  to  pulp,  and  that,  when  triturated  with  water,  it 
forms  a  milky  liquid,  which  yields  two  deposites ;  one  of  whicli* 
and  the  most  considerable,  is  starch ;  the  other  heavier,  and  Itaviog 
another  tint,  contains  likewise  a  great  deal  of  starch,  besides  a 
TCgeto-animal  matter  attaclied  to  the  parenchyma,  from  which  it 
was  difficult  to  separate  them,  on  account  of  its  great  subdivision. 
To  accomplish  this  object,  and  to  determine  the  respective  quaati- 
tiea  of  these  matters,  100  grammes  of  Carolina  rice,  unbroken, 
were  macerated  in  water  of  the  temperature  122°,  after  having 
been  dried.  They  were  then  boiled  tfx  about  half  an  hour  in  water 
acidulated  with  sulphuric  acid.  The  amylacious  matter  was  dis- 
solved, and  the  parenchyma  lemained  in  membranes  or  flocks  float- 
ing in  the  liquid,  and  were  separated  from  it  by  passing  it  boiling 
hot  through  a  fine  linen  clotb.  On  cooling,  it  allowed  a  matter  la 
fall  having  the  aspect  of  a  semitransparent  jelly,  and  which  was 
separated  by  passing  the  liquid  through  a  filter.  This  acid  liquid, 
which  contaiiied  the  starch,  being  boiled  for  some  hours,  and 
treated  in  the  proper  manner,  furnished  a  syrup,  which  gradually 
consolidated  into  a  mass  of  sugar. 

The  gelatinous  matter  remaining  on  the  filter  was  bulky.  Being 
washed  with  a  considerable  quantity  of  water,  and  then  dried,  it 
weighed  3*6  grammes,  and  had  the  semi  transparence  of  horn. 
When  boiled  with  water,  it  swelled,  but  did  not  dissolve,  at  least 
in  a  perceptible  manner.  However,  the  liquid  was  slightly  preci- 
pitated in  white  Socks  by  the  infusion  of  galli.  When  gently 
heated  in  a  silver  capsule,  with  a  solution  of  potash,  the  vessel 
became  quite  black,  as  if  a  sulphuret  had  been  poured  into  it. 
Diluted  ammonia,  being  macerated  at  a  gentle  heat  on  this  sub- 
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stance,  ^ssolvcd  it  readily  without  decomposing  it.  When  an  acid 
u  poured  into  the  solution,  the  subsRiTwe  is  again  thrown  down 
abundantly,  but  no  odour  of  sulpbureted  hydrogen  is  disengaged. 

IHluted  muriatic  acid,  being  boiled  with  the  snme  matter,  dis- 
solved a  very  small  portion  of  it,  which  was  precipitated  by  am- 
monia. The  insoluble  matter  separated  from  the  acid  liquor,  and 
well  washed  ivith  hot  water,  then  boiled  in  that  liquid,  dissolved 
entirely,  forming,  it  would  appear,  a  neutral  muriatic  compound, 
very  permanent.  It  was  not  affected  by  ammonia;  but  an  escess 
of  muriatic  acid  occasioned  a  considerable  white  deposite.  The 
supernatant  liquor  was  limpid,  like  water. 

When  distilled,  it  furmshed  a  great  quantity  of  yellow  concrete 
oil,  a  slightly  alkaline  liquid,  which  restored  the  blue  colour  to' 
litmus  paper  reddened  by  an  acid,  and  which  contained  hydro-sul- 
pburet  of  ammonia;  for  acetate  of  lead  formed  in  it  a  brown  preci- 
pitate ;  but  no  carbonate  of  ammonia  sublimed  from  it. 

From  the  properties  of  this  vegeto-aninial  matter,  we  see  that  it 
is  the  same  which  was  obtained,  though  in  small  quantity,  from  the 
water  in  which  rice  had. been  washed.  It  difl'ers  only  from  this  last 
in  containing  no  sensible  quantity  of  phosphate  of  lime.  It  contains 
less  azote  than  gluten  and  albumen. 

I  return  to  the  parenchyma  of  the  rice  which  remained  upon  the 
linen  cloth.  It  was  of  a  dull  white,  like  cheese,  and  could  be 
kneaded  between  the  fingers  without  adhering  to  them.  When 
dried,  it  weighed  4*8  grammes,  and  had  preserved  its  white  colour. 
It  was  indeed  somewhat  semitran Spare nt,  owing  to  the  presence  of 
an  oily  matter,  which  penetrated  it.  This  was  particularly  the  case 
with  the  parenchyma  of  Piedmont  rice. 

When  this  matter  is  set  on  fire,  it  burns  with  a  pretty  regular 
flame,  in  consequence  of  the  oily  matter  which  it  contains.  It 
emits  the  odour  of  burning  bread,  and  leaves  a  charcoal,  irreducible 
even  at  a  great  heat,  which  preserves  the  same  dimensions  as  the 
substance  employed. 

When  distilled,  it  gives  a  great  deal  of  oi),  an  acid  product  which 
contains  ammonia,  and  sulphureted  hydrogen ;  for  a  paper  impreg- 
nated with  acetate  of  lead,  when  plunged  into  the  air  of  the  re- 
ceiver, becomes  black. 

When  boiled  in  a  solution  of  potash,  it  is  dissolved.  The  liquid, 
when  agitated,  exhibited  undulations,  occasioned  by  a  very  fine 
pearly-looking  matter  which  floated  in  it,  as  is  the  case  with  a  solu- 
tion of  soap.  A  plate  of  silver,  when  plunged  into  this  liquid,  be- 
came brown.  Acids  formed  in  it  a  white  curdy  precipitate,  and 
occasioned  the  formation  of  the  odour  of  sulphureted  hydrogen  gas. 
This  matter  appeared  then  to  contain  sulphur.  It  is  possible,  how- 
ever, that  the  sulphur  might  have  been  produced,  in  part  at  least, 
by  the  vegeto-animal  matter  retained  by  the  parenchyma ;  for  if  we 
macerate  this  last  in  ammonia,  a  small  quantity  of  the  animalized 
matter  is  dissolved,  which  may  be  precipitated  by  an  acid. 

Concentrated  sulphuric  acid  has  little  action  on  this  substance 
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&M.  Whm.  keated,  it  cIim^  it,  wilk  a  ^ht  disengageawnt  oS 
sulphuroaa  acid. 

NttriQ  acid  dissolves  it  entirely,  wbca  assisted  by  beat.  The 
prodncta  aie  oxalic  aoid,  malic  acid,  y«Ilow  bttter  prinoiplc,  and  a 
sligbt  jwllow  setUmeat. 

Wiwn  iodine  is  triturated  with  this  sufaetance  mobt,  it  comiMnU' 
cates  a  yellowtsb^green  colour.  Wben  macerated  in  the  iofasisn  oi 
nutgaUs,  it  unites  wiib  tBDt][i>,  and  astumes  a  fawD  colour.  Wlteir 
steeped  in  water,  and  left  to  itselfj  it  becomes  #weTect  widi  mucors. 
From  the  properties^  of  this  parencliyma  of  ricej  it  appeavi  to  be 
different  from  tke  woody  fitore.  h  seems- to  be  less  exj^enated  tliaa 
starch ;  and  it  is  probable  that  it  partakes  with  starch  the  nutritiHc: 
properties  which  are  known  to  exist  in  Hce, 

Action  of  Alwkol  on  Rice. 
A  hundred  grammes  of  Carolina  rice  macerated'  iii  water  were 
ttiturated,  and  well  diffused  through  ^at  liquid.  The  milky  liquor 
wfts  then  filtered.  What  remained  upon  the  filter,  after  being 
washed  and  dried,  was  macerated  in  alcohol  for  24  hours.  It  was' 
theobeated  and  filtered.  After  being  repeatedly  washed  in  alcohol, 
these  .liquids  were  mixed  together,  and  dbtilled.  To  obtain  the 
greatest  part  of  the  alcohol,  the  evaporation  was  conducted  at  a  low 
heat.  A  substance  remained,  which,  being  redissolved  in  al(x>ho1, 
furnished  0*13  gramme  of  a  fixed  oil,  aluiost  colourless,  having  a 
rancid  odour  end  taste,  and  the  consistence  of  olive  oil  half  con- 
gealed J  but,  when  exposed  to  cold,  concreting  into  a  crystalline 
substance,  which  separated  from  it,  and  which  dissolved  readily  in 
cold  alcobol  and  in  alkalies.* 

Distillation  of  Rice. 
A  hundred  grammes  of  rice  subjected  to  distillation  furnished  a 
brown,  thick  oil,  in  small  quantity ;  an  empyreumatic  liquid, 
strongly  reddening  paper  stained  with  litmus,  containing  acetic  acid, 
and  doubtless  a  little  ammonia,  but  which  could  not  be  rendered 
sensible  to  the  smell  when  the  acid  liquor  was  triturated  with  quick- 
lime.  The  gaseous  produce  was  neglected.  It  contained  sulphu- 
reted  hydrogen ;  for  paper  dipped  in  acetate  <rf  lead,  being  plunged 
into  the  air  of  the  receiver,  was  covered  with  a  coat  of  sulphuuct  of 
lead.  The  charcoal  remaining  in  the  retort  weighed  22  grammes. 
It  had  a  metallic  aspect,  was  light,  porous,  and  in  a  single  mass. 
It  was  harder  than  common  charcoal,  and  formed,  with  difficulty, 

*  It  ia  the  i^nnal  opinion  that  eipT«ued,  oils  are  fnund  only  in  a  small  number 
of  gra,\oi,  callrd,  od  that  accounl,  oilyi  but  it  appears  that  Ihey  ei^iat  eisenltally 
in  ail,  and  Ittelisl  of  plant]  from  ntaeseeeed}  olla  may  be  preisad  is  very  eitensite. 
Nunierouf  .trials  have  aaliified  me  that  the  seeds  of  mosl  dicotyledonous  plaiHi  are 
in  this  prsdicamenl.  I  may  cite  all  Ihnse  of  tbe  family  of  borragiDU,  dipsatea, 
Solaocte,  labile,  cliicoraceie,  cjn;troceplialeBe,  cnrymblferie,  papaveracei,  croci- 
form,   tile  greateit  port  of  Ibe  ranBoealacra,  urtkeK,  cuenrbltBcew,  omfi»t 
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traces  on  paper.  Wheu  well  washed  m  boiling  water,  it  only  com- 
muaicated  to  that  liquid  innperce|>tible  traces  of  alkali. 

When  exposed  to  a  stroi^.heat,  it  could  not  be  incineraled. 
When  treated  in  a  crucible  withLpotash,  it  gave  some  indications  of 
the  presence  of  a  cyanide.  Tnis  cliarcoal  was  almost  complelely 
banied  by  means  of  nitre.  ■  The  alkaline  mass  was  dissolved  in 
water,  and  an  excess  of  muriatic  .'acid  poured  into  it.  Ammonia 
was  then  added  to  the  filtered  liquid,  which  produced  a  precipitate 
weighing  0*4  gramme.  It  was  phosphate  of  lime  ;  for  when  disr 
solved  in  a  little  nitric  acid,  the  subacetate  of  lead  occasioned  a 
precipitate,  which,  when  well  washed,  was  fused  i>efore  the  blow- 
pipe into  a  ciystallized  bead  of  phosphate  of  lead.  Subcarbonate 
of  soda  being  added  to  the  liquor  from  which  the  phosphate  of  lime 
had  been  precipitated  by  ammonia,  precipitated,  when  assisted  by 
beat,  about  three  centigrammes  of  cnrbonate  of  lime. 

The  ashes  of  rice,  then,  consist  almost  entirely  of  phosphate  of 
lime.  On  appreciating  as  exactly  as  possible  the  results  of  the 
comparative  analyses  of  Carolina  and  Piedmont  rice,  I  consider  the 
approximate  constituents  of  each  to  be  as  follows; — 


QiroliDs  Rice. 

Water 5-00   .., 

Starch , So'O/   .., 

Parenchyma 4*80   . . . 

Vegeto-animal  matter 3'60   . . , 

Uncrystallizable  sugar 0'29    . . . 

Gum  approaching  to  starch 0*7 1    •  ■ . 

Oil 0-13 

Phosphate  of  lime   0-40 

Muriate  of  potash  ~ 

Phosphate  of  potash 

Acetic  acid 

Vegetable  salt  with  base  of  lime 

IHtto  with  base  of  potash 

Sulphur 

lOOKX) 


Piedmaal  Ric«. 

..    7-00 

.,  83-80 


3-60 
0-05 
0-10 
0-25 
0-40 


■  Traces 


Memmr  on  the  SodaUte  of  Vesuvius.    By  M.  Le  Comte  Stanislas 
Ehinin  Borkowski. 

(Presented  to  the  Academy  of  Sciences,  Oct.  28,  1616.) 

M.  Ekebei^  was  the  first  who  analysed  a  mineral  from  Green- 
land which  contains  25  per  cent,  of  soda.  Dr.  Thomson  repeated 
this  analysis,  gave  a  mineralogical  description  of  ihe  mioenUf  and 
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made  it  bnown  io  bis  excellent  memoir  as  a  new  species,  mier  the 
name  of  sadakle,'"  No  oiher  locality  of  sodulite  has  hiilieno  been 
otiserved  i  but  1  have  been  lucky  enough  to  fine]  it  on  tlie  slope  of 
Vesuvius,  called  Fmso  Grande,  wliicli  may  be  fairly  considered  as 
(he  great  repenory  of  the  volcanic  rithes  of  Vesuvius.  Sodalite 
appears  due  to  ihe  ancient  eruptions,  which  have  furnished  mine, 
ralogy  with  nepheline,  meyoniie,  and  Idotrase;  but  it  is  very  (ra 
from  being  so  common  as  these  species.  This  Is  no  duuitt  the 
reason  why  it  had  not  been  observed  by  the  skilful  observere  who 
have  examined  that  celebrated  country.  Notwithstanding  consider- 
able search,  1  could  meet  with  only  a  single  specimen  on  the  spot. 
Another  was  afterwards  given  me  by  the  guide  Salvatore.  The  fol- 
lowing observations  were  made  upon  these  two  specimeas  :^ 

External  Characters. 

The  sodalite  of  Vesuvius  is  greyish-white.  It  occurs  In  round 
grains,  and  crystallized  in  the  foriti  of  six-sided  prism^^,  terminated 
in  a  point  by  three  faces  placed  altefnalelv  oh  the  lateral  edges.  The 
crystals  vary  in  size,  and  1  possess  one  which  is  an  int-h  lung.  The 
surface  of  the  crystals  is  smooth,  and  rather  irridescent. 

External    lusire  shining,    resinous.      Iiilern:il     lustre    ritrCous. 


Cross  fracture  perfectly  conchoidal ;  principal  fracture  loliated  ;  but 
it  is  difficult  to  determine  the  Cleavage.  Translueent.  Fragmenti 
indelerminate ;  sharp  edged. 

It  is  semihard,  yielding  readily  to  tlie  filej  easily  frangible. 
Specific  gravity,  2-89. 

Chemical  Ckaracletu 
The  fragments  of  the  sodalite  of  Vesuvius,  when  put  into  nitric 
acid,  do  not  lose  their  lustre  while  in  the  acid ;  but  after  they  are 
taken  out,  they  soon  become  covered  with  a  whitish  crust.  When 
put  in  powder  into  muriatic  acid,  they  form  a  jelly.  Before  the 
blow-pipe,  it  melts,  without  addition,  but  with  difficulty. 

Position. 

Thewdalitc  is  found  in  calcareo-talcose  quangue,  accompanied 
by  pyroxene,  green  pumice,  and  a  substance  crystallized  in  small 
six-sided  tables,  called  by  Werner  kespar. 

The  mlneralogical  characters  which  I  have  just  given  presented 
an  unknown  substance ;  but  they  were  far  from  ascertaining  its  real 
nature.  Nor  could  crystallography  serve  to  determine  the  species  j 
for  the  form  of  the  crystals,  being  a  six-sided  prism,  terminated  by 
three-sided  pyramids,  with  angles  of  120°,  gave  for  a  primitive 
form  the  rhomboidal  dodecaliedron ;  but  this  primitive  form,  being 

*  Tliis  ttatrmeitt  wnald  require  ism*  correclian.  Wlien  I  made  my  anmly m,  { 
—  ■  '    d  been  examined  Jij  Ekeberg,     Ekeberi;,  I  be- 


leve,  never  pnhliihed  sov  Ibiogon  the  enhject.    He  merrljr  teal  Ihe  at 
(ccooni of  biianalf tn  to' Mr.  AIIm,  in  wboie poMcaiw  1  mw it— T. 
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common  to  KTcral  different  ipecies,  cetsei  on  that  account'to  be 
diilinctirt.  It  wai  neceaaiy,  therefore,  to  liave  recourse  to  cbe- 
nistry ;  and  the  result  of  my  analysii  completely  KDiweced  my  io- 
teotioD. 

A. — 25  decigrammei  of  »>da1ite  in  fragments  were  kept  at  a 
cherry-red  heat  in  -a  plaliaum  crucible  for  half  an  hour,  without 
losing  any  weight.  They  became  milky  in  their  aspect,  llie  angles 
which  touched  the  sides  of  the  crucible  had  undergone  a  com- 
mencement of  fusion. 

B. — 1.  4  grammes  of  sodalite  reduced  to  a  fine  powder  were 
mixed  with  10  grammes  of  muriatic  acid  diluted  with  five  parts  of 
distilled  water.  The  stone  was  attacked  in  the  cold.  On  a  gentle 
ebullition,  the  solution  assumed  the  form  of  a  stiff  yellow  jelly, 
which  I  collected  with  much  care  upon  a  porcelain  capsule,  and 
evaporated  the  whole  to  dryness.  Towards  the  end  of  the  evapora- 
tion, care  was  taken  to  stir  the  jelly,  that  the  drying  might  be 
Senile  and  equal.  When  the  whole  was  reduced  to  powder,  it  was 
iluted  with  water,  and  the  residue  washed  tiH  the  liquid  ceased  to 
affect  nitrate  of  silver.  This  residue,  being  heated  to  redness, 
weighed  17*25  decigrammes.  TheSlter  had  increased  in  weight 
0*26  decigrammes,  which  makes  the  total  weight  of  the  residue 
17'5  decigrammes. 

To  convince  myself  that  thb  residue  was  silica,  I  heated  it  for 
Imtf  an  hour,  with  five  grammes  of  caustic  potash,  in  a  silver  cru^ 
dble.  Tlie  mixture  fused;  and,  being  taken  from  the  fire,  I  poured 
distilled  water  on  it  while  still  hot.  When  well  diffused  through  the 
water,  I  poured  muriatic  acid  on  it,  which  dissolved  it  completely. 
This  solution  was  evaporated  to  dryness.  The  silica  t^tained,  after 
being  washed  and  heated  to  redness,  weighed  17  decigrammes. 
The  loss  of  0'5  decigramme  was  owing  to  not  having  weighed  the 
filter ;  for  the  liquid  employed  to  wash  it  was  neither  precipitated 
by  caustic  ammonia  nor  by  carbonate  of  ammonia. 

2.  The  acid  liquid  from  which  the  silica  had  been  separated  wa) 
precipitated  by  pure  ammonia.  A  very  white,  bulky  matter  was 
obtained,  which  was  separated  by  the  filter.  After  being  washed, 
il  was  boiled,  while  still  moist,  m  caustic  potash.  The  whole  was 
dissolved,  except  a  little  brown  matter,  which  was  separated- by  the 
filter.  The  alkaline  liquor  being  neutralized  by  muriate  of  un- 
monia,  a  copious  precipitate  fell,  which,  after  being  washed  and 
heated  to  renness,  weighed  675  decigrammes.  It  possessed  all  the 
properties  of  alumina. 

3.  I  poured  carbonate  of  ammonia  into  the  liquid  from  which 
the  alumina  had  been  separated.     Next  day  I  fbnod  a  precimtater 

.which,  having  been  washed  and  heated  to  redness,  weighed  2*7^ 
decigrammes.  The  residue  dissolved  in  sulphuric  acid  was  evapo- 
rated lo  dryness,  and  treated  with  cold  water,  which  dissolved  thr 
wb(^  This  aoliitioB  was  cpnccntiated  by  evapoiatioa,  and  set  awdie 
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for  spontaneous  ciystallization.  As  it  refuseri  to  crystallize,  and 
had  not  the  taste  of  sulphate  of  magnesia,  £ul[)hate  of  potash  was 
added  to  it,  od  wbicb  crystals  of  uluin  were  formed.  The  precipi- 
tate obtained  by  the  carbonate  of  ammonia  was,  tlierefore,  alumina, 
which  must  be  added  to  the  sum  oblaioed  by  the  preceding  experi- 
ment. 

4.  As  tliere  was  a  matter  attached  to  the  rod  from  wbicb  the  275 
decigrammes  of  alumina  were  obtained,  I  poured  muriatic  acid  od 
it,  in  order  to  obtain  ibis  matter.  Brilliant  scales  were  detached, 
which,  when  collected  on  the  tilter,  and  dried,  liad  so  strong  a  re- 
aemblance  to  boracic  acid,  that  1  thought  at  first  tMt  I  bad  obtained 
that  acid ;  but  1  soon  satisfied  myself  that  it  was  silica.  It  weighed 
0*25  decigrammes.     . 

5.  The  brown  deposite  of  the  second  experiment,  which  weighed 
0'25,  was  treated  with  sulphuric  acid,  wbicb  dissolved  the  iron 
without  touching  the  silica.  The  iron,  being  precipitated  from  the 
solution  by  ammonia,  weighed  0'05  decigramme.  Tlus  metal 
exists  in  such  a  minute  proportion,  that  I  think  it  belongs  rallier  t« 
the  green  pumice  than  to  the  todalite.  The  0'2  decigramme  not 
attaclied  by  the  sulphuric  acid  possessed  the  characters  of  silica. 

6.  The  silica,  alumina,  and  iron  obtained,  not  amounting  to  the 
weight  of  the  stone  analyzed,  it  was  necessary  to  seek  for  the  other 
constituents  in  the  liquid  from  which  the  earths  had  been  separated 
by  the  carbonate  of  ammonia.  The  liquid,  in  consequence,  waa 
coDcentraled;  sulphuric  acid  was  added,  to  drive  off  the  muriatic  ' 
acid,  and  convert  the .  same  Into  sulphate.  It  was  then  evaporated 
to  dryness,  and  exposed  to  a  red.  heat,  to  drive  off  the  sulphate  of 
ammonia  and  the  excess  of  sulphuric  acid.  The  -  matter  obtained 
weighed  22*5  decigrammes.  It  was  dissolved  In  water ;  the  solution 
was  concentrated,  and  set  aside.  Some  needle-form  crystals  of 
fulphate  of  lime  were  deposited ;  but  the  quantity  was  so  small  that 
they  cannot  be  estimated.  The  liquid  had  crystallized  confusedly 
in  small  crystals ;  and  as  it  precipitated  the  solution  of  platinum,  I 
tiiougbt  at  first  that  it  was  sulphate  of  potash.  But  when  the  crys- 
tals were  redis^dved,  the  liquid  furnisiied,  by  spontaneous  evapora- 
tion, six-sided  prisms,  which  effloresced  in  the  air,  had  a  cooling 
taste,'  and  did  not  precipitate  platinum.  They  had,  therefore,  all 
tlie  characters  of  sulphate  of  soda;  and  as  the  sulphate  of  soda  ob- 
tained by  calcination  weighed  22'5  decigrammes,  it  contained  11 
decigrammes  of  pure  soda.  The  precipitate  obtaineij  by  the  pla- 
tinum solution  is  owing  to  the  presence  of  a  small  quantity  of  pot- 
ash which  is  mixed  with  the  soda. 

The  mineral  analyzed,  then,  consbts,  supposing  it  to  be  40 
pula,  <tf  the  following  ingredients : — ■ 
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Siliai     17'9S 

Alumina    9'50 

Iron   (W)5 

Soda  with  a  little  potash   ....  1 1  -00 
Loss   1-50 

4(W)0 
O^  flupposing  100  parts,  of 

Silica ^-Sr 

Alumina    23*75 

Soda  with  a  little  potash   ....  27'50 

Iron   0-13 

Loss ■     3-7G 

100-00' 
The  great  quantily  of  soda  which  I  obtained  made  me  imme- 
diately suspect  that  the  substance  analysed  was  a  sodalite.    This 
MuptcioQ  was  confirmed  when  I  compared  my  analysis  with  those  of 
Ekebcrg  and  Thomson.  The  following  table  exhibits  their  results :— ■ 
Ekebcrc, 

Silica 36 

Alumina    .' 33 

Soda 25 

Muriatic  atnd    G'fB 

Oxide  of  iron    0-25 

100*00 


Silica 38-52 

Alumina    27-*8 

Soda:.... 23-50 

Muriatic  acid     ....••     3,,, 

Oxide  of  iron    1 

I^me 2'70 

Volatile  matter 2-10 

Loss  ...., 1-70 

100-00 

These  analyses  differ  from  mine  merely  in  my  having  found  • 
little  potash  mixed  with  the  soda.  The  loss  of  3-76  which  I  had  ia 
my  analysis  corresponds  with  the  three  parts  of  muriatic  acid  ob- 
tained by  Dr.  Thomson,  which  it  was  impossible  for  me  to  perceiv^ 
as  I  had  employed  that  acid  in  my  analysis.  The  external  charac- 
ters of  the  sodalite  of  Greenland  Qo  not  differ  essentially  from  those 
wbu^  I  cbaervtA  ia  the  sodalite  ctf  Vesufius}  for  the  sis-sid«d 
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prism  terminated  by  three-sided  pyramidal  with  augles  of  120°,  is 
merely  an  elongated  form  of  the  rhomboidal  dodecahedron,  which 
the  Count  Bournon  ascertained  to  be  the  primitive  form  of  eodalite. 
As  to  the  property  of  forming  a  jelly  with  acids,  though  it  was  not 
remarked  by  Dr.  Thomson,  it  was  recognized  by  M,  Haiiy. 

Now  that  the  existence  of  sodalite  on  Vesuvius  is  known,  it  will 
be  easy  to  distinguish  it  by  its  mineralogieal  charactera  from  tho 
other  species  which  occur  on  the  same  mountain. 

The  substance  with  which  the  sodalite  may  be  most  easily  con- 
fonnded,  when  it  occurs  in  grains,  or  massive,  is  amphigene ; '  but 
h  may  be  distinguished  by  its  propeny  of  forming  a  jelly  with  acids, 
by  its  being  fusible,  and  softer  than  amphi(;eae. 

Geological  Views. 
The  discovei;  of  sodalite  on  Vesuvius  is  interesting  likewise  .to 
geology,  Af^er  the  numerous  discoveries  that  have  been  made 
there,  it  appears  to  me  evident  that  the  substances  thus  found  are- 
the  produce  of  fire  ;  for  it  is  impossible  for  roe  to  conceive  that 
species  so  different  as  nepheline,  meyonite,  idocrase,  amphigene^ 
pyroxene,,  garnet,  amphibole,  spinell,  and  others,  should  occur 
together  ready  formed  at  the  bottom  of  the  crater,  as  in  a  magazine,' 
to  be  thrown  out  of  the  volcano.  The  sodalite  of  Vesuvius  has  very 
nuch  the  character  of  fusion;  for  in  the  specimen  which  I  possess' 
it  is  surrounded  with  pumice,  which  is  known  to  he  the  produce  of 
fire.  The  sodalite  of  Greenland,  on  the  contrary,  occurs  in  pri- 
mary formations,  accompanied  by  felspar  rocks,  and  leaves  na 
doubt  respecting  its  neptunian  origin.  Thus  we  have  two  substances 
found  at  the  two  extremities  of  Europe  formed  by  two  different 
ways,  which  yet  by  their  compontioD  and  mineral(^ical  character 
are  identic,  and  constitute  the  same  species.  From  this  it  followi 
that  it  is  impossible  in  geology  to  prove  the  volcanic  or  neptuniao 
formation  of  aspeciesbysimply  examining  the  external  characters; 
for  these  are  common  to  the  two  ways  of  formation.  To  arrive  at 
satisfactory  results  respecting  the  formation  of  rocks,  we  must  study 
their  geological  relations.  It  is  thus  that  nature  herself  seems  to 
have  traced  the  grand  limits  which  separate  geology  from  mine* 
Wlogy. 


Article  VII. 

Chemical  ExamiTtation  of  a  Quaritity  of  Sugar  supposed  to  have 
been  inltmtionally  poisoned.  By  John  Gorham,  MJ>.  Member 
of  the  American  Academy,  and  Professor  of  Chemlstiy  ia 
Haward  University,  Massachusetts. 

Im  February,  1817i  I  received  from  Dr.  Nichols,  of  Kingston, 
\ft  tbii  Mate,  about  two  dnuibnu  of  conunoa  brown  *ugw,  together 
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with  a  letter,  in  which  he  remarked,  "  I  mu  called  to^y  to  viiit 
in  a  fatoiiy,  of  which  every  membor,  except  one,*  was  Biiddeal; 
taken  sicb,  puking  every  thing  swallowed ;  and  they  considered  it 
to  arise,  and  circumstances  favoured  the  suppositioo,  from  eating 
the  sugar,  of  which  1  send  you  a  sample." 

On  inspecting  the  sugar,  smaU  white;  graina  or  particles  could  be 
observed  disseminated  trough  the  mass ;  and,  upon  tasting  a  little 
pf  it,  a  peculiar  acrid  impresnon  was  left  for  some  time  on  the 
tongue. 

In  order  to  separate  this  substance,  the  mass  was  put  into  a  com- 
mon jelly  elasj,  which  was  afterwards  Dearly  filled  with  distilled 
"water,  and  the  liquid  was  agitated  with  a  glass  rod  until  the  wlude 
of  the  sugar  was  dissolved.  On  allowing  the  solution  to  remain  at 
T^t  for  a  few  minutes,  a  white  ponderous  powder  was  first  depo- 
sited, after  which  there  followed  a  lighter  precifntate  of  a  grey 
colour.  When  nearly  the  whole  of  the  insoluble  part  had  been 
separated,  the  liquid  was  poured  on  a  filter,  the  remaining  solid 
vas  washed  with  repeated  portions  of  distilled  water,  which  were 
preserved,  and  the  soU'd  matter  was  collected  and  dried.  Its  colour 
was  a  dirty  while,  and  weighed  1^  grain ;  but  perfectly  while  par- 
ticlei  could  be  perceived  in  it,  and  the  shade  of  colour  was  owieg 
to  the  impurities  of  the  sugv.  These  might  amount  to  one-fourth 
oi  a  grain ;  so  that  the  white  substance  obtained  may  be  estim»tcd 
at  one  gnon.  It  was  divided  into  eight  parts  j  and,  fiH  tbe  sake  of 
greater  precieioa  aod  convenience,  these  parts  were  respectively 
narked  No.  1,2,3,  &c. 

My  first  object  was  to  ascertain  whether  this  powd«  censisted  o^ 
or  cDotained,  arsenic, 

.  ExvtfE.  L — No,  I  was  put  intoa  watdi-glass,  mth «ne-third  of  « 
grain  of  pure  solid  potash ;  20  drops  o£  dbtilled  water  were  added, 
-  and  the  whole  was  boiled  to  dryness.  Upon  the  solid  mass  were 
poured  about  20  drops  of  distilled  watery  by  a^ation,  the  greMest 
part  was  dissolved,  but  the  sdution  was  turbid.  On  alkmiug  it  ia 
stand  for  a  time,  a  greyish  powder  subsided,  and  the  dear  liqaid 
was  decinCed.  One  drop  of  this  solntioa  added  to  a  solation  o£ 
mlphate  of  copper  in  water  produced  a  distinct  precipitate  of  a; 
grass-green  colour.  When  added  to  the  amount  of  six  drops,  tha 
precipitate  was  abundant.  The  solution  of  sulphate  of  copper, 
although  not  saturated,  was  of  considerable  strength. 

ExpER,  II. — One-eighth  of  a  grain  of  powdered  arsenic  of  com- 
merce was  mixed  with  one-third  of  a  grain  of  solid  potash,  and 
treated  in  the  same  way,  viz.  by  mixture  with  water,  boilitw  to  dry- 
ness, and  subsequent  solution  in  20dropsofdistilIedwater.  One  drop 
o£  this  soluttoD  added  to  another  portion  of  the  same  solution  of 
sulphate  of  copper,  immediately  occasioned  a  grass-green  precipi- 
tate; sis  drops  afiforded  «  copious  deposition ;  and  the  colour  and 
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appeuanoei  of  this  precipitate  go  closely  resembled  those  of  Ex- 
per.  I.,  that  the  eye  could  distioguish  do  diSefeoce  between  them, 

ExPBH.  Ill* — About  R  drachm  of  solution  of  nitrate  vif  silpct 
vn»  poured  into  a  glass ;  one  end  of  a  cleaa  glara  rod  was  dipped 
into  a  solution  of  pure  ammonia  recently  prepared,  and,  (lie  drop 
adberia^  to  it  was  brought  into  contact  with  the  oiiric  solution }  ibc 
other  end  of  the  rod  was  then  immened  in  the  liquid  prepared  as  ia 
Exper.  I.,  and  afterwards  made  to  touch  the  turbce  of  the  ulutioB 
of  silver,  a  dense  yeltow-colouted  pieciintab;  was  immediately 
formed.  When  three  or  four  drops  of  the  abore-memioned  liquid 
were  added  to  the  solution  of  nitrate  of  ailver,  the  precipitate  was 
considerable.* 

ExpKs.  IV. — The  same  quantity  of  solutloo  of  nitrate  of  silrest 
being  poured  into  another  glass,  a  drop  of  liquid  amiDoQia  wh 
added,  and  afterwards  a  drop  of  a  soluti<Hi  known  to  contain  arsenic 
,  and  potash,  or  arseaite  of  potash.  A  dense  yeUotv^iQloared  preci* 
pttate  instantly  took  place>  [ffecisely  similar  in  every  rcqwct  to  that 
produced  in  Exper.  111. 

ExPBB.  V. — ^The  yellow-coloured  precipitate,  Etpeh  III,,  wai 
collected  on  a  filter,  r«Kfltedly  washed  with  distilled  water,  dri^ 
mixed  wiCb  thrice  its  volume  of  charcoal,  and  put  into  a  sdmH  and 
thin  glass  tube  closed  at  one  end,  the  mouth  being  obstructed  with 
a  roll  of  paper.  The  part  of  the  tube  containiug  the  materials  wal 
held  in  the  flame  of  a  spirit  lamp  ;  it  soon  became  red-hot,  ^nd  waa 
kept  in  that  state  for  the  space  of  10  minutea^  Wheti  cooled,  iw 
metallic  film  could  be  perceived  ;  but  the  ialema)  surMce  of  the 
tube,  about  an  inch  frolo  the  extremity,  which  had  been  heated, 
was  found  to  be  eo^ed  with  a  while  ajitalime,  and  apparently 
granular  tt^limole. 

ExPBS.  VI. — ^The  yellow-coloured  precipitate,  Expcr,  IV.,  fieing 
Increased  in  quaotity  by  the  addition  of  a  few  dfopa  each  of  nn- 
mcHtia  and  of  the  arsenical  solution  to  the  solution  of  nitratd  of 
silver,  was  managed  ftrecisely  as  stated  in  Exper,  V.  When  tha 
tube  was  taken  from  the  lampapd  cooled,  (here  was  tw>  appearfenct 
pf  a  metallic  filmj  but  the  internal  surface  exhibited  a  ifAite,  cry^ 
talUne,  and  apparently  gfmtdar  mblmale, 

ExPKB.  VII, — No.  2  of  the  white  powder  was  mixed  with  aboni 
three  times  its  weight  of  charcoal  powder;  the  mixture  wis  put 
Into  a  thin  glass  tnbe  about  a  line  id  diameter,  and  hermetically 
sealed  at  one  end.  Its  mouth  was  closed  with  a  roll  of  paper.  Th« 
Mtremity  containing  the  mixture  was  immersed  in  the  flame  of  a 
ipirit  lamp ;  it  soon  became  red-hot,  and  was  continued  in  that 
Mtustioa  about  10  minutes.  After  being  cooled,  its  internal  sar>, 
face,  half  an  inch  from  the  sealed  end,  was  fbund  to  exhibit  a  dis* 
tinot  melallic  JUm  of  a  lluUh  coltm.. 

■  An  alkali  being  preaent  in  Uieliqiiid  prcpmred  I'nnn  'So.  I,  the  addtdon  af 
■mwnnla  km  perfaapi  inpcrflnotu,  bnt  Ihli  f  IrfinoilaniT  JI<1  nfft  (HiTT"''f  "^in'l' 
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£XPBK.  VIII. — One-tlghth  of  a  grain  of  arsenic  of  romnierce 
vras  mixed  with  thrice  its  weight  of  powdered  charcoal,  and  pat 
into  a  glass  tube,  similur  to  the  one  above- mentioned ;  it  was  es- 
posed  in  the  same  way,  and  for  the  satne  length  of  time,  to  the 
lieat  of  a  spirit  Inmp.  After  the  cKperiment,  its  internal  surftce 
exhibited  a  meialtic  film  of  a  blaisk  colour;  nnd  if  any  difference 
were  perceptible  bettreen  thb  and  that  of  Exper.  VII,,  the  latter 
was  rather  more  distinct. 

ExPSR.  IX. — No.  3  was  put  into  a  watch-glass,  20  dn^  of  pure 
muriatic  acid  were  added,  and  they  were  exposed  to  heat  until  the 
greatest  part  of  the  powder  was  dissolved,  A  gr^ish  powder  re- 
mained, which  appeared  to  consist  of  the  impurities  of  the  sugar. 
The  quantity  was  too  minute  to  admit  of  a  satisfactory  examination, 
■Dd  i'did  not  think  it  essential.  A  watery  solution  of  sulphurated 
hydrogen  was  then  made;  and  a  few  drops  of  this  solution  being 
added  to  the  n^uriatic  solution,  a  straw-coloured  precipitate  was  im- 
mediately formed.  When  tfab  substance  was  collected,  dried,  and 
exposed  on  a  small  spatula  of  platina,  to  the  heat  of  a  lamp,  it  first 
tuined'red,  appeared  to  undergo  fusion,  exhaled  a  sulphureous 
odour,  and  was  entirely  dissipated  in  vapour. 

ExpBa.  X. — The  eighth  of  a  grain  of  powdered  arsenrc  of  com- 
merce was ' dissolved  in  muriatic  acid;  solution  of  sulphureted 
hydrogen  being  then  added,  a  straw-coloured  precipitate  was  in- 
tCantly  produced,  which,  when  dried,  and  exposed  to  heat,  turned 
Ted,'  melted,  exhaled  a  sulphureous  odour,  and  paned  off  ia 
TBpour,  leaving  uo  residuum. 

A  fragment  of  native  orpiment,  or  the  yellow  sulpliuret  of 
arvenic,  was  heated  on  a  blade  of  plaiiua  :  it  assumed  a  i«d  colour, 
melted,  gave  out  a  sulphureous  odour,  and  was  completely  vapo- 
jized. 

ExFSB.  XI — No.  4  was  taken  on  the  point  of  a  penknife,  and 
held  over  the  Same  of  a  lamp ;  a  white  vapour  was  soon  perceived  to 
zile,  having  the  peculiar  atliflceous  odour  which  has  been  supposed 
to  charocterixe  arsenic  and  its  oxide  in  the  elastic  form. 
-  No.  5  was  uofottunntejy  lost  in  an  attempt  to  form  ars^ic  acid. 
It  was  immersed  in  nitric  acid  contained  in  a  glass  capsule ;  but  oq 
«xp6sure  to  heat  in  a  sand-bath,  the  glass  broke,  and  the  material) 
were  lost  in  the  sand. 

The  object  in  obtaining  arsenic  acid  was  to  form  aiwni&te  of 
silver,  by  adding  it  to  an  ammoniacal  solution  of  nitrate  of  silver, 

£xP£E.  XII.— No.  G  was  mixed  with  twice  its  weight  of  powdered 
charcoal)  the  mixture  was  put  between  two  polished  plates  of 
copper,  which  were  secured  by  iron  wire,  and  exposed  to  a  dull  red 
heat  for  a  few  minutes.  When  cold,  the  plates  were  separated, 
and  a  white  mark,  or,  in  other  words,  a  wiiitealloy,  was  visible  on 
^ch  pUle,  on  the  surface  which  had  been  in  contact  with  the 
inixtufe, 

£iXPBi^.  XIII.— An  eighth  of  agraia  of  wMte.oside  9f  anemo 
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was  mixed  with  twice  its  weight  of  charcoal  powder;  the  mixlure 
was  put  between  two  similar  plates  of  copper,  and  exposed  to  a  dull 
red  heat.  The  results  were  found  to  be  the  same  as  in  Exper.  XII. 
Nos.  7  aid  8  were  expended  in  repeating  the  first,  third,  and 
fifth  experimeata.  The  phenomena  resulting  from  them  were  pre- 
cisely the  same  as  ere  there  detailed,  and  the  conclusions  which  may 
be  drawn  ttova  them  were  amply  confirmed. 

ObiervalioTu. 

The  results  of  the  experiments  above  stated  are  unequivocali 
The  white  matter  mixed  with  the  sugar  exhibited  all  the  tharacten 
of  the  arsenic  of  commerce,  the  white  oxide,  or  arsenious  acid  of 
chemisls.  This  fact  is  demonstrated  by  the  first,  third,  fitth,  and 
leventh  experimeDts ;  but  having  a  sufficient  quantity  of  the  powder 
to  go  through  with  an  extensive  scries,  I  also  performed  those  which 
may  be  considered  as  of  more  doubtful  character,  such,  for  ex- 
ample, as  the  whitening  of  copper,  the  odour  exhaled  by  exposing 
the  substance  to  heat,  and  the  fonnatioD  of  orpiment,  or  the  yellow 
aulphuret  of  arsenic,  by  sulphureted  hydrogen  and  the  muriatic 
solution. 

The  action  of  arsenious  acid  on  -the  salts  of  copper  has  been 
known  from  the  time  of  Scheele,  and  his  name  has  often  been 
given  to  the  green  precipitate  or  pigment  produced  in  this  experi- 
ment. It  appears  to  be  a  delicate  test  of  the  presence  of  arsenic, 
and  is  not,  1  believe,  liable  to  any  material  objection.  The  test  of 
Dr.  Marcet  is  equally  delicate ;  but  any  alkaline  phosphate,  and 
even  phosphoric  acid  alone  when  ammonia  is  present,  will  produce 
a  yellow -coloured  precipitate  in  solution  of  nitrate  of  silver  ;  and 
it  is,  therefore,  necessary  to  investigate  the  properties  of  this  inso- 
luble substance,  in  order  to  ascertain  whether  ii  be  phosphate  or 
ersenite  of  silver.  This  circumstance  may  sometimes  render  the 
use  of  this  test  inconvenient;  and  where  the  quantiiy  obtained  is 
very  small,  even  doubtful,  from  ihe  impossibility  of  arrivini;  at 
accurate  results  in  examining  minute  portions  of  maiter.  Sttll  if 
the  same  substance  should  not  only  occasion  this  precipitation  io 
aolution  of  nitrate  oF  silver,  but  also  the  formation  of  Scheele's 
greeo  in  solution  of  sulphate  of  copper,  no  doubt  can  be  entertained 
respecting  its  nature.  According  to  Dr.  Marcet,  the  phosphate  of 
silver  yields  no  smoke,  nor  crj'stalline  sublimate,  when  heated  in  a 
tube ;  and  when  urged  before  ihe  blow-pipe  on  charcoal,  it  forms  a 
greHnish-coloured  and  difficultly  fusible  globule." 

The  arsenite  of  silver,  with  the  exception  of  colour,  is  charac- 
terized by  very  different  properties.  It  grows  brown  on  exposure  to 
light;  it  is  soluble  in  nitric  acid,  and  in  excess  of  ammonia;  it  ii 
decomposed  by  heat  j  nnd,  when  the  process  is  conducted  in  a  tube, 
H  white  vapour  ascends,  which  condenses  on  the  colder  |)art  in  the 
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fonn  of  minute  octohedral  crjatalt.*  It  u  this  decompmitioa  whk^ 
Dr.  Marcet  has  considered  as  the  experimentum  cnuru  io  detecting 
tbe  preneDce  of  aracDlc.  Hence  I  wn  lead  to  perform  this  eiperi- 
neat  with  great  cBre>  ai>d  the  result  exhibited  in  tbe  most  unequi- 
Tocal  manner  that  the  yellow  precipitate,  Kxper.  HI.,  waa  not 
|ibo^ibate,  but  aisenlte  of  silver.  The , crystalline  sublimate  is 
tbeie  s«d  to  be  apparently  granutar,  because  their  real  forms,  in 
consequence  of  their  minuteness,  could  not  be  distinguished  without 
ibe  aid  of  a  nticroscope ;  and  it  was  my  wbh  to  preserve  the  tube  ia 
tbe  state  it  then  wu.  There  can  be  no  doubt,  however,  that  tbe 
fttUimate  was  arsenious  acid. 

Tbe  fwmation  and  decomposition  ot  the  yellow-coloured  preci- 
pitate, and  the  appearaDces  in  the  tube,  as  described  iu  Exper.  Vli.* 
may,  independently  of  the  action  of  sulphate  of  copper,  be  regarded 
as  infallible,  and  as  sufficient  to  establish  the  lact  of  tbe  presence  of 
arsenie,  without  further  trials. 

Water  was  employed  to  separate  tbe  sugar  from  the  white  powder, 
because,  itom  tbe  comparative  slowness  wi'.h  which  the  metallic 
salts  in  mides  are  dissolved,  I  presumed  that  the  whole  of  tbe 
former  would  be  liquified  before  the  weight  of  the  latter  would  be 
ieniibly  dimiuished.  This  was  the  fact,  Tbe  sohition  of  sugar, 
vben  examined,  exhibited  no  trace  of  arsenic,  nor  was  any  senuble 

nnlity  dissoh'ed  by  the  water  with  which  the  powder  was  washed, 
eed,  the  proportion  of  arsenic  which  water  at  common  tempe- 
ratures is  capable  of  dissolving  is  very  small;  for  Mr.  Klaprotb 
found  that  1000  parts  of  water  at  60°  Fahr.  took  up  only  2^  parti 
of  aiseoious  acid,  even  although  they  were  in  contact  24  hoars,  f 

Some  persons  perhaps  maj  object  to  the  conclusion  drawn  from 
the  experiments  just  slated,  m  consequence  of  the  smallness  of  tbe 
auantity  operated  upon,  Tliose  among  them  which  may  be  consi- 
dered as  decisive,  and  which  ave  amply  sufficient  to  justify  an  ua- 
quB'lified  opinion  on  the  nature  of  the  substance,  viz.  tbe  formation 
of  Scheele's  green,  of  the  yellow  precipitate,  Esper.  III.,  and  its 
decomposition,  Exper.  V.,  were  made  with  -j-  of  a  grain ;  but  their 
results  were  so  obvious  that  they  inspired  tbe  same  ccmfidence  at  if 
fbcy  bad  been  performed  with  ^  of  an  ounce.  That  h  is  not  neces- 
tary  to  operate  on  large  quantities  in  .order  to  be  assured  (^  tba 
IRccuracy  of  tbe  exjxriments ;  and  the  correctnen  of  tbe  infereaces 
has  beeo  shown,  am«Hig  others,  by  Dr.  Marcet,  who  proved  that  a 
child  had  been  poisoned  by  arsenic,  by  examining  the  liquids 
ejected  from  the  stomach,  in  which  he  infers  that  no  mwe  ^ban  -^ 
^  a  grajn  could  have  been  dissolved,  % 
Amm,  Jray84,  )81T. 

•  NIrbDiiin'i  Jommal,  tdI.  ijuIv.  y-  IT*. 
t  ^BMilt  af  PhUanpig,  vol,  it,  p.  133. 
t  H^p-Cblr.  Tra»    vol.  n.  p.  604. 
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Article  VIII. 

Experimental  'Researches  on  ike  Ainmomacal  Sails, 
By  Dr.  A.  Ute,  of  Glasgow. 

(To  Dr.  Thomson.) 
DEAR  SIR, 

In  a  series  of  experiments  which  I  executed  some  time  ago,  with 
the  view  o(  ascertaining  the  best  method  of  separating  from  each 
other  the  common  primitive  earths,  It  became  requisite  to  examina 
very  minutely  the  cqostitution  of  the  triple  phospliate  of  ammonia 
t/aA  oK^Desia.  On  comparing  my  results  with  some  of  those  cor- 
fcntly  received  among  chemists,  I  observed  uoaccouiiiable  discre- 
paecies.  'Hiese  still  continued  to  present  themselves,  though  I 
repeated  and  varied  the  experiments,  employing  great  care,  and  very 
accurate  instruments  of  research.  I  was  hence  led  to  institutes 
^menhat  general  train  uf  investigations  on  the  saline  combination 
of  ammonia.  As  these  are  closely  connected  with  the  profound  dis- 
cussions on  the  atomic  theory  with  which  you  and  your  correspon- 
dents have  enriched  the  AtataU  of  Philosophy,  i  shall  be  happy  to 
aubmit  their  results  to  public  inspeetion  io  the  same  work.  Aware 
of  the  intricacy  of  the  subject,  1  do  not  offer  them  as  a  clue  to 
guide  our  steps  through  this  chemical  labyrinth,  but  to  lead  back 
public  inquiry  to  a  department  of  the  science  which,  after  having 
been  for  some  time  a  scene  of  keen  and  instructive  controversy,  hat 
been  lately  Delected  as  neutral,  or  avoided  as  insidious,  ground. 

A  quantity  of  water  of  ammonia,  recently  prepared  from  quick- 
lime and  sal-atQlBoaitc,  in  a  Wolfe's  apparatus,  was  divided  into 
three  equal  portions  of  500  grains  each.  Tbe  first  portion  waa 
saturated  by  15'77  grains  of  distilled  sulphuric  acid,  which,  from 
multiplied  experiments,  I  knew  to  contain  80*9  per  cent,  of  dry 
acid,  such  as  exists  in  ignited  sulphate  of  potash.  For  the  conve- 
Dience  of  experimenting,  the  acid  was  so  diluted  that  a  single  drop 
of  it  weiglted  about  ^  of  a  grain.  The  evaporation  of  the  neutral 
salt  was  conducted  in  a  platina  capsule,  SMch  as  I  use  in  all  my 
experiments,  and  was  carried  to  dryness  on  a  regulated  sand-batl^ 
with  extreme  circumspection.  Towards  the  end,  the  salt  was  care- 
fully stirred  with  a  slip  of  platina,  to  prevent  the  sudden  exfoliatioQ 
of  minute  panicles,  which  is  apt  to  happen  with  a  saline  ciust 
closely  attached  to  the  heated  vessel.  21-6  grains  of  dry  and  per- 
fectly neutral  sulphate  were  procured.  As  15*77  grains  of  the  above 
oil  (rf  vitriol  contain  1277  of  ^^y  ■(^id,  8'H3  grains  of  the  salt  are 
base.  Hence  ia  IQD  parts  we  have  GO  sulpburia  acid  and  40  am- 
noniacal  base. 

2.  The  saxmd  partioa  of  500  grains  took  for  saturation  322-7 
grains  of  a  dilute  nitric  acid,  which,  by  a  prior  ^nt/tesis  of  nitrate 
<>i  poila^  w«e  luwwD  to  cwlaia  csMtly  l6^8gmxaoi  dry  acid. 
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25*79  grains  of  dry  compact  nitrate  of  ammoDia  were  obtained.  Of 
these  8*99  were  base  and  \(i'S  acid.  This  weight  of  ammoniacal 
base  accords  well  with  the  8*83  obtained  in  the  preceding  experi- 
ment, from  the  same  quantity  of  water  of  ammonia.  This  nitrate 
is  composed  in  100  parts  of  6'5  acid  +  35  base. 

3-  The  third  500  grains  were  neutralized  by  303*5  grains  of  a 
dilute  muriatic  acid,  equal  to  30*35  of  that  whose  specific  gravity 
is  \'\'J2,  and  equivalent  to  S'5B grains  of  such  dry  acid,  as  is  sup- 
posed on  the  old  hypothesis  to  exist  in  dry  muriate  of  )>ocash;  17' 19 
grains  of  diy  sal-ammoniac  were  obtained.  Here  we  have  8-61  of 
base,  agreeing  very  welt  with  the  preceding  results.  In  100  parti 
of  the  salt  we  have  50  acid  +  50  base. 

The  mean  quantity  of  base  in  the  three  cases  is  8*75,  which 
unites  with  12*77  sulphuric  acid,  IS'ti  nitric,  and  8-58  muriatic ; 
numbers  as  near  the  saturating  ratios  of  the  acids  as,  with  easily 
volatilized  «nd  decomposed  salts,  we  can  reasonably  expect.  Is  thii 
base  dry  ammonia,  or  is  it  a  hydrate  of  ammonia  ?  1  hope  to  be 
able  presently  to  demonstrate  that  sal-ammoniac  is  not  a  chloride  of 
ammonium,  as  you  regard  it  in  the  fourth  volume  of  the  Annals, 
but  a  muriate  of  ammonia.  In  this  case,  since  the  muiiate  in  the 
above  experiment  seems  to  retain  the  wliole  ponderable  base  that 
enters  into  the  other  two  salts,  if  1  can  prove  that  their  base  retains 
vater,  may  we  not  infer  that  the  muriate  also  retains  it  ?  Or  are 
we  to  suppose  that  such  liquid  muriatic  acid  as  contains  on  the  old' 
.  hypothesis  28'3  percent,  of  dry  acid,  consists  really  of  36-5  chlo- 
rine +  1*1  hydrogen  =  S7'G  liydro-chloric  acid.  Hence  the  above 
8'5S  jiarts  of  dry  muriatic  acid  will  then  correspond  to  1 1-4  of 
hydro-chloric,  which  unite  with  5*79  of  dry  ammoniacal  base  to 
constitute  the  17*1!'  of  sal-ammoniac  obtained.  Thus  we  have 
three  salts  of  the  same  apparent  dryness,  and  containing  apparently 
the  same  weight  of  base ;  but  the  acid  of  the  last  has  the  faculty  of 
dismissing  the  whole  water,  while  those  of  the  first  two,  susceptible 
in  other  cases  of  forming  dry  salts,  here  alone  retain  it  in  every 
temperature. 

The  hydro-chlonc  view  of  the  combination,  which  we  owe  to  (he 
original  genius  of  Sir  H.  Davy,  is  indeed  supported  by  such  evi- 
dence in  the  direct  condensation  of  equal  volumes  of  dry  muriatio 
acid  gas  and  dry  ammoniacal  gai  into  sal-ammoniac,  that  it  is  diffi- 
cult to  refuse  our  assent  to  its  legitimacy.  Yet  we  have  precisely 
the  same  evidence  for  the  composition  of  subcarbonate  of  ammonia, 
M.  Gay-Lussac  has  demonstrated  that  it  results  from  two  volumes 
of  ammoniacal  gas  and  one  volume  of  carbonic  acid  gascondensed' 
into  a  solid  salt.  200  cubic  inches  of  ammoniacal  gas,  weighing 
36-3  grains,  and  100  grains  of  carbonic  acid  gas,  weighing  4C*34 - 
grains,  form  82'fi4  grains  of  solid  subcarbonate.  Hence  100  parta 
consist  of  56  acid  +  44  ammonia. 

My  analysis  of  the  dense,  semitransparent  subcarbonate,  agrees 
very  well  with  this  synthesis,  giving  55  per  cent,  of  carbonic  acid. 
But  fnun  this  same  sabcarbonue  a  ve^  Double  qoaati^  «f  mtei ' 
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nay  be  extracted  id  what  I  conceive  yt>u  will  think  an  unexception- 
able manDer,  Dry  SBl-ammoniac  sut^ected  to  the'  very  same  treat* 
ment  yields  a  siill  lirger  quantity  c^  water,  corresponding  to  its 
greater  proportion  of  aminoniacal  base.  But  here  the  ambif^uity 
relative  to  chlorine  and  muriatic  acid  intervenes,  to  unsettle  our 
fitith  in  the  obvious  deduction  of  water  being  one  of  its  pre-existing 
constituents. 

I  shall  commence  with  the  analysis  of  the  sulphate.  Having 
prepared  a  p«rtiecily  neutral  and  dry  sulphate,  composition  as  above 
stated,  hO  grains  of  it  were  intimately  mixed  by  trituration  in  a 
mortar  with  50  grains  of  recently  if;nited  pulverulent  lime  from 
Carrara  marble.  The  mixture  was  immediately  put  into  a  glasi 
tube  hermetically  sealed  at  one  end;  and  the  tube  having  been 
weighed  before  and  after,  it  was  found  that  no  appreciable  loss  was 
sustained  in  the  trituration  and  transfer.  To  the  open  end  of  that 
glass  tub6,  aoother,  about  20  Inches  long,  bent  into  a  swan-neck 
at  either  end  (which  was  open),  but  straight,  and  kept  horizontal  in 
the  middle,  was  luted.  This  horizontal  tube  was  surrounded  with 
blotting-paper  moistened  with  ether.  The  bottom  of  the  sealed 
tube,  where  the  diy  mixture  lay,  was  slowly  heated  over  a  charcoal 
fiimace  till  it  was  ignited.  In  wliich  state  It  was  kept  for  a  consider- 
able time.  Water  was  copiously  condensed  in  the  inside  of  the 
long  tube,  while  ammonlacal  gas  exhaled  invisibly  from  lis  op«>n 
extremity.  When  I  imagined  the  process  finished,  the  unluted 
tube  was  weighed,  and  found  heavier  than  before  by  nine  grains. 
The  contents,  were  poured  out,  and  found  to  be  water  strongly  im- 
pregnated with  ammonia.  The  sealed  tube  was  lighter  by  19-4 
grains,  of  which  10-4  were  the  ammonlacal  gas  which  was  allowed 
to  escape. 

I  next  endeavoured  to  Snd  what  portion  of  sulphate  of  lime  was 
£>rmed,  from  which  I  could  Infer  how  much  sulphate  of  ammonia 
remained  undecomposed  after  the  operation.  By  the  cautious  addi- 
tion of  test  muriatic  acid,  I  learned  that  of  the  50  grains  of  quick* 
lime  employed,  19'55  grains  had  been  saturated  with  sulphuric  acid, 
corresponding  to  28  of  dry  sulphuric  acid,  and  equivalent  to  46  of 
the  above  sulphate  of  ammonia.  Therefore  four  of  the  50  grains 
were  left- unchanged.  Of  the  above  nine  grains  of  liquid  ammonia^ 
I  ascertained  by  subsequent  experiments  that  three  were  gas  and  six 
water.  Hence  if  46  yield  six  of  water,  100  will  afford  13-04,  s: 
the  quantity  of  water  in  100  grains  of  dry  sulphate  of  ammonia. 
And  as  100  of  dry  sulphate  contaio  40,  or  more  exactly  S9,  of  base, 
this  base  is  a  hydrate  consisting  of  25-9t>  ammonia  and  13-04  water, 
being  nearly  in  the  proponion  of  two  parts  to  oue.  Hence  the 
above  nitrate,  being  constituted  of  the  same  base,  will  consist  of 
65  acid,  2S^  ammonia,  and  llf  water. 

Dr.  Wollaston's  scale  of  chemical  equivalents,  which,  when  ex- 
tended and  perfected,  will .  render  the  same  services  to  cbenuatry 
that  Neper's  general  invention  of  logarithms  has.  done  to  astroDomy 
•Qd  DavqjittioD}  giy^  in  the  lut  example  65  acid,  10-9  water^  and 
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20*7  ammonia;  and  io  the  first  €1  mlphoric  arid,  ZCf  ammonia, 
and  ISf  water.  The  ammoniacal  cambinations  seem  to  fotm  At 
onlf  vulnerable  part  of  hii  admirable  table  of  propoitioos. 

My  eiperiments  were  Mvenl  timo  repeated,  with  a  tatiafactory 
uniformity  of  results. 

Atudysis  of  the  SalxarboTtate  of  jitumonia,— 60  greina  of  dense 
semitransparent  subcarbonate  ot  ammonia,  containiog  fn»n  54  to 
55  per  cent,  of  carbonic  acid,  were  hastily  pulverized,  and  mixed 
with  50  grains  of  dry  quick-lime.  The  mixture,  being  introduced 
into  a  tube  as  above  dc&cribed,  was  found  to  have  suffered  no  loss  of 
weight  in  the  manipulations.  The  former  arrangemeDt  of  con- 
densing tube  was  adopted.  It  was  found  necessaiy  to  heat  the  ma- 
terials very  cautiously,  otherwise  a  great  part  of  the  subcarbonate 
escapes  without  decomposition.  Nine  grains  of  liquid  were  poured 
out  of  the  refrigeratory  tube,  after  the  experiment,  and  much  moist 
aalt  in  slender  needles  lined  its  joterior.  The  constitution  of  thb 
•alt  I  tried  to  determine  by  comparing  its  power  of  neutralizing  sut- 

Ehuric  acid,  with  the  carbonic  acid  gas  expelled,  and  it  seemed  to 
>  a  semicarbonate  of  ammonia,  if  the  expression  be  allowable  in 
f^ipositioo  to  bicarbonate.  The  carbonic  acid  appeared  to  be  united 
with  double  the  quantity  of  base  in  the  subcarbonate.  But  perhaps 
the  result  proceeded  from  the  adhering  water  of  ammonia.  It  is 
veiy  difficult  to  get  rid  of  the  complication  which  these  needles  iu- 
troduce  into  the  estimate  of  water.  I  repeated  the  process,  using 
a  retort  and  receiver,  into  which  the  moisture  and  saline  needles 
condensed.  These  being  again  mixed  with  dry  lime,  and  heated, 
aflbrded  water  tolerably  free  firom  subcarbonate.  The  composition 
which,  after  many  trials,  I  was  finally  led  to  assign  to  the  subcar- 
bonate, was.'i4'5  carbonic  acid,  30*5  ammonia,  and  15  water;  or 
64-5  carbonic  acid  and  45-5  hydrate  of  amracmia.  Now  does  the 
whole  of  this  compound  base  pass  into  the  dry  sulphate,  and  also 
into  the  muriate,  on  the  common  hypothesis?  The  following  ex- 
periments will  show  this  to  be  the  case,  21-1  grains  of  dense  sub- 
carbonate were  introduced  into  a  pear-shaped  vessel  with  a  long 
neck,  and  were  neuiialized  with  dilute  sulphuric  acid,  containing 
17*5  grains  of  distilled  acid,  and  14-157  dry  acid.  There  were 
obtained  of  dry  sulphate  23*6  graioa.  In  21*1  subcarbonate  there 
are  11*5  carbonic  acid  and  9*6  hydrate  of  ammonia,  to  which  add 
14*167  acid ;  the  sum  is  23*757-  Now  the  sulphate  actually  ob- 
tained was  Z3'6,  bung  au  exact  accordance.  The  composition  of 
this  in  too  parts  is  60*4  sulphuric  acid  and  39*6  base. 

In  numerous  other  experiments  on  the  quantity  of  oil  of  vitriol 

nuisite  to  neutralize  a  given  weight  of  subcarbonate  of  ammonia, 
>und  that  a  somewliat  greater  proportion  of  acid  was  expended. 
The  average  may  be  reckoned  88  concentrated  oil  of  vitriol  to  100 
wbcarboaBte ;  and  the  auiphate  was  composed  of  61  acid  and  39 
Iwse.  To  dry  the  sulphate  thmvughly  without  decomposing  it.  Is  ^ 
w^^nice  operation. 
The  bicarbonate  of  ammonia  obtained  by  fl^oaiiig  to  the  air  tbtf 
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tabcarboMte  In  powder  till  it  becomes  tcentlesB,  ii  b  salt  oontainiuf 
the  same  weight  per  cent  of  carbonic  acid ;  b«t  its  power  of  D^ 
tralizing  lulpTiuric  acid  is  to  that  of  the  subcarboiMte  b9  three  lo 
four.  Heaoe  it  consicti  ttf  54'5  carbonic  acid,  22*8  ammonia,  «d4 
22'7i  water,  being  evidently  equal  quantities  of  the  two  latter. 
100  grains  saturate  66  grains  of  concentrated  oil  of  vitriol.  If  wa 
compare  these  members  with  those  given  on  the  scale  of  etmin* 
lents,  we  shall  find  a  considerable  di^rence  between  them.  llwfC 
100  grains  of  subcarbocate  correspond  to  fulljr  125  of  oil  of  vitrioT* 
and  100  of  the  bicwbonate  to  somewhat  more  than  60, 

Having  repeated  my  eiperimenti  on  specimens  of  subcwbooatc 
obtained  from  different  quarters,  I  have  found  the  results  tufficieot^ 
uniform.  Dense  subcarbonate  in  its  transition  into  bicarbooate  l:^ 
exposure  to  the  air,  will  continually  decrease  ta  its  power  of  neu- 
traJiEing  the  acids ;  lo  which  cause  many  ot  those  anomalies,  witk 
regard  to  this  salt,  txiticed  in  chemical  works  may  be  aaerlbedt. 
Hence  if  more  or  iesi  of  the  white  pulverulent  matter  enctvstinf 
the  masses  of  subcarbonate  be  taken,  we  shall  find  the  deviation 
from  Dr.  Woliaston's  numbers  to  be  still  greater.  Aware  of  tiiia 
source  of  fallacy,  I  was  careful  to  avoid  it,  b^  selectii^  fresh 
ompact  salt  which  had  not  been  espoaed  lo  the  air. 

Mmiate  t^  Ammonia  frtm  Subcarbonate. — 50  grains  of  dense 
•nbcarbonate  are  neutralized  by  S7'4  grains  of  liquid  muriatic  acid, 
specific  gravity  1-192,  equivalent  to  247  of  dry  acid.  There  were 
«btain«l  of  diy  sal-ammoniac  47'€  grains,  just  beginning  to  rise  in 
white  vapours.  SO  grains  of  subcarbonate  coatain  22-76  base,  to 
which  if  we  add  2473  of  dry  muriatic  acid,  the  v/eight,  by  calca- 
laliag  from  the  constitucDts,  is  47*48 ;  and  by  experiment  we  hav* 
47*6,  being  a  good  accMdance.  Considering  the  base  of  the  sub- 
carboBste  lo  have  passed  into  the  muriate,  as  the  weight  seems  t» 
indicate,  the  composition  is  51  muriatic  acid,  32-84  ammonia,!  and 
16-16  water. 

Muriate  from  Ammomacal  Gos.-^-8  cubic  taches  at  mean  Mm- 
perature  sod  pressure  of  ammontacal  gas  are  obtained  from  dry  liaw 
and  sal-smmoniac.  I^e  gas  was  passed  idong  a  cooled  horixontd 
glass  tube,  before  being  admitted  into  the  mercurial  pneumetie 
trough.  The  vessel  full  of  the  ammooiacal  gas  being  transferred 
to  s  glass  vessel  containing  pure  water,  the  gas  is  wholly  condensed, 
•nd  afterwards  neutralized  by  44  grains  of  a  dilute  muriatic  acid^ 
equivalent  In  1-24  of  dry  acid.  2-4  grains  of  sHl-smm<»iiac  were 
obtained.  S'8  cubic  inches  by  Biot's table  of  the  specific  gravity  o( 
die  gases,  in  which  I  believe  great  confidence  is  due,  weigh  069I8 
>  grains,  to  which  add  1-24  dry  acid  ;  the  sum,  I'9S16,  falls  short 
of  the  actual  product  by  0-46t^4,  which  in  this  view  must  be  th« 
Water  of  its  composition. 

Id  the  other  mode  of  considering  aal-aminoniac  \vt  have  0-6919' 
ammonia  +  1-6  chlorine  +  0*4  hydrogen  =  2*3316  of  hydro- 
ehlorate  of  ammonia.  Here  one  part  by  weight  of  ammonia  yields 
more  than  three  times  its  weight  of  sal-ammoniac ;  wUle  the  Imm 
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exUliDg  in  the  BubcarboDate  yields  little  more  tlun  Mice  its  weight 
of  the  same  salt.  100  parts  of  ammoDiical  gas  should  give  by  ibe 
'theory  of  volume*  310  of  >al-atnmoDiac ;  100  .of  the  base  in  tlie 
subcarbonate  give  2Q9»  the  defideucy  being  due  to  the  water  ia'ths 
lUlec.  Hence  if  310  of  ul-aiDaioniac  indicate  100  of  dry  am- 
moaiB,  209  will  indicate  €7'42  present  in  100  of  the  subcarbonate 
base.  Hence  100  parts  of  subcarbonate  consist  of  54'5  carbonic 
.  acid,  30-67  ammonia,  and  14-S3  water,  affording  a  confirmation  of 
,the  precedin|f  analysis.  It  probably  ought  to  be  stated  in  even 
numbers  55,  30,  15. 

On  Dr.  Wollaston's  scale,  ilie  numbers  are  56  carbonic  acid  -f 
44  ammonia  =  100  subcarbonate. 

Analysis  of  Sal-ammoniac  by  dry  Lime.—Ijet  us  now  see  what 
quantity  of  water  can  be  obtained  from  sal-ammoniac  ignited  with 
quick-lime.  The  experiments  executed  with  this  view  have  been 
carried  on  for  a  considerable  time  past,  and  have  been  mentioned  to 
several  chemical  gentlemen.  Dr.  Gmelin,  an  ingenious  German 
chemist,  the  pupil  end  friend  of  the  celebrated  Berzelius,  assisted 
at  the  repetition  of  some  of  them  nearly  two  months  ago.  Aa  k 
was  necessary  to  subject  the  materials  to  a  full  red  heat,  1  employed 
to  receive  them  tubes  of  green  glass,  sealed  at  one  end,  and  coq< 
verted  into  Reaumur's  porcelain.*  A  mixture  of  100- grains  of 
Kc«ntly  heated  muriate  of  ammonia  and  100  grains  of  lime  wai 
put  into  the  tube,  and  over  all  an  additional  100  grains  of  lime. 
The  tube  being  weighed  before  and  after,  the  weight  corresponded 
to  the  sum  of  the  materials.  The  refrigeratory  horizontal  tube  was 
attached  as  before ;  but  iii  other  end  had  a  narrow  glass  tube  liited 
to  it,  which  descended  into  the  water  of  a  Woolfe's  apparatus.  The 
porcelain  tube  was  now  heated,  at  first  gently,  aod  afterwardi 
powerfully,  for  nearly  half  an  hour,  till,  notv.'iihstanding  the  high 
tem|>erature,  the  water  of  the  Woolfe's  apparatus  rose  in  the  small 
glass  tube.  The  whole  being  unluted,  19  grains  of  water  of  am- 
mooia  were  condensed  in  the  refrigeratory  tube,  and  one  grain  of 
■al-ammoniac  was  found  sticking  to  the  end,  which  had  been  in- 
■erted  into  the  porcelain  tube.  The  porcelain  lube  hnd  no  ammo* 
uiscal  smell ;  and,  being  weighed  while  hot,  was  lighter  by  44'9 
grains.  The  water  of  ammonia  in  the  Woolfe's  bottles  was  exactly 
neutralized  by  USaS  grains  of  muriatic  acid,  sp,  gr.  ri92,  = 
32-81  dry  acid.  After  cautious  evaporation,  65-05  grains  of .  sal- 
ammoniac  are  obtained.  The  porcelain  tube  was  broken  into  small 
pieces,  as  it  was  found  impossible  to  extract  the  fused  residuum ; 
and  the  whole  being  pot  into  a  glass  retort  with  water,  and  a.^ittle 
more  lime,  heat  was  applied,  and  the  volatile  matter  was  condensed 
in  a  Woolfe's  apparatus  containing  water.  The  contents  of  the  retort 
being  boiled  to  dryness,  and  long  after  all  ammoniacal  smell  had 
cesKd,  the  water  of  ammonia  obtained  was  saturated  with  muriatic 

•  Thii  tnbttnncc  bus  been  callrdcr^Btallilri  bntthe  kind  of  glas;  called  crjilal 
la  not  coDTertible  into  Rranmsi's  porcelain.  Crytulltte  may  t\gitltj  «nj  cryiU* 
Jiscd  ilone  or  nineral.     Vitiile  iccni)  Bocxccplloiwbl*. 

Dg.l.zedl!,GOOQlc 


1817-1  On  the  Ammoniacal  Salts,  209 

acidi  and  evaporated,  5*2  grains  of  sal-ammoniac  are  procured.  If 
to  these  70*25  grains  of  regenerated  salt  we  add  the  single  grain 
sublimed,  w«  have  71*25  grains.  Of  tbe  strong  ammoniacul  water 
in  the  tube,  nine  grains  were  poured  at  first  into  the  Woolfe's 
bottle;  but  10  grains  adhered  to  the  sidesof  the  tube,  which,  being 
washed  out,  yielded,  after  saruration,  10  grains  of  sal-ammoniac. 
The.  whole  product  of  salt  is,  therefore,  SL'25  grains,  instead  of 
100,  From  these  8 1 '25  grains,  13  of  water  were  obtained.  Hence 
100  would  yield  16  grains.  The  loss  of  weight  in  the  porcelain 
tube  consisted  of  the  20  grains  found  in  the  condenser,  and  24'? 
grains  which  had  passed  into  the  Woolfe's  apparatus.  Now  the 
ammoniacal  gas  found  condensed  in  the  Woolfe's  bottles,  exclusive 
of  what  was  in  the  long  tube,  certainly  did  not  amount  to  more 
(ban  20  grains,  for  it  did  not  yield  HO  grains  of  sal-ammoniac. 
What  are  these  4'D  grains^  I  cnnnot  conjecture,  unless  they  be 
supposed  to  be  water,  derived  from  some  mysterious  decomposition 
of  the  six  or  seven  parts  of  ammonia,  corresptmding  to  the  20  or  21 
parts  of  sal-ammoniac,  which  constantly  disappear  in  every  repeti- 
tion of  this  experiment  which  I  have  made.  Of  the  tightness  of 
the  apparatus  1  am  well  assured.  Indeed,  I  have  performed  the 
ume  experiment  with  a  continuous  glass  tube,  sealed  and  bent  down 
at  one  end  like  a  retort,  while  the  other  end  was  drawn  into  a  small 
tube  which  passed  under  a  jar  on  the  mercurial  pneumatic  shelf. 
The  middle  part  was  kept  horizontal,  and  artificially  cooled.  The 
sealed  end  contained  the  mixture  of  lime  and  sal-ammoniac.  A 
brush  flame  of  a  large  alcohol  blow-pipe  was  made  to  play  very 
gently  on  the  end  of  the  tube  at  first,  but  afterwards  so  pbwerfully 
as  to  keep  it  ignited  for  some  time.  The  SBl-ammoniac  recovered 
did  not  exceed  three-fourtiis  of  that  originally  employed. 

Perplexed  by  this  perpetual  disappearance  of  ammonia,  I  imar- 
giaed  that  perhaps  a  portion  of  nitric  acid  was  formed  at  the  expense 
of  the  alkali  by  the  action  on  its  azote  of  the  oxygen,  which  by 
some  chemists  it  is  supposed  (o  contain.  In  this  case  nitric  acid 
might  be  found  in  combination  with  ammonia  in  the  Woolfe's 
bottles,  or  with  lime  in  the  porcelain  tube.  A  portion  of  regene- 
nted  sal-ammoniac  and  residuary  muriate,  derived  from  an  experi- 
ment made  on  purpose,  was  separately  put  into  two  retorts.  Dilute 
sulphuric  acid  was  added,  and,  heat  being  applied,  the  volatilized 
acid  was  condensed  into  cooled  receivers.  In  the  acids  thus  procured 
slips  of  clear  silver  were  digested  for  some  time  with  a  gentle  heat, 
but  not  a  trace  of  muriate  of  silver  was  to  be  perceived.  The 
metallic  surface  was  not  in  the  least  affected. 

In  whatever  way  tlie  lost  ammonia  is  to  be  accounted  for,  there  is 
no  incondensible  product,  no  evolution  of  azote  or  hydrogen ;  for 
after  the  first  discharge  of  the  air  of  the  apparatus,  not  a  bubbl«  of 
gas  is  to  be  seen.  And  since  the  above  experiments  prove  that  no 
nitric  acid  is  formed,  our  only  inference  must  be  that  water  is  the 
product  instead  of  ammoaia. 
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That  the  loss  is  not  owiop  to  the  mode  of  manipulation  which  I 
adopt,  the  following  experiment  will  prove.  Into  a  glass  retort  1 
put  a  mixture  of  SO  grains  of  sal-ammoniac  and  7^  grains  of  lime, 
with  a  little  water.  A  Woolfe's  apparatus  being  connected,  the 
distillation  in  the  retort  was  carried  I9  dryness.  The  water  of  am- 
monia in  the  bottles  was  neutralized  with  94  grains  of  muriatic 
add,  sp.  gr.  ri92,  containing  26  grains  of  dry  acid.  After  cau- 
tious evaporation,  4!f  grains  of  muriate  of  ammonia  were  recovered. 
The  residuum  in  the  retort  being  dissolved  in  water,  filtered,  freed 
from  lime  by  blowing  the  air  of  the  lungs  through  it  for  some  time, 
again  filtered,  evaporated,  and  ignited,  yielded  of  muriate  of  lime 
62  grains,  which  is  the  quantity  equivalent  nearly  to  50  grains  of 
sal-ammoniac. 

Though  the  most  eminent  chemists  of  the  present  day  consider 
atibcarbonate  of  ammonia  as  a  compound  of  two  gases,  neither  of 
vhich  contains  water,  yet  we  liave  proved  that  subcarbonate  which 
sublimes  like  sal-amnoniac  without  decomposition  to  coniain  about 
IS  parts  of  water  in  the  100.  Nor  is  there  any  difficulty  of  assign- 
ing the  origin  of  that  water.  Tlie  subcarbonate  is  usually  produced 
by  sublimation  from  a  mixture  of  carbonate  of  lime  and  muriate  of 
ammonia.  The  water  either  proceeds  directly  from  the  muriate,  or 
is  generated  from  the  oxygen  of  the  lime  and  the  hydrogen  of  nhe 
hydro-chloric  acid.  If  the  subcarbonate  which  results  from  the 
direct  condensation  of  the  two  gases  yield  water  by  being  healed 
along  with  dry  lime,  or  if  it  aflbrd  no  more  sat-ammoniac  by  satu- 
ration with  muriatic  acid  than  the  sublimed  subcarbonate  does,  then 
the  whole  doctrine  of  gaseous  combination  will  need  revision.  That 
carbonic  acid  gas  hygrometrically  dry  contains  no  water,  is  held  to 
be  demonnrated  by  the  fact  of  its  decomposition  by  potassium 
•fibrding  no  hydrogen. 

We  must  next  turn  our  attention  to  the  amaionia.  This  gbs  was 
submitted  to  the  action  of  potassium  by  Messrs.  Gay-Lussac  and 
Thenard,  as  well  as  by  Sir  H.  Davy.  The  results  of  thrir  experi- 
ments were,  however,  more  calculated  to  astonish  than  to  instruct. 
We  may  hence  judge  of  the  intricacy  of  the  subject;  for  these 
philosophers  are  not  only  the  most  brilliant  discoverers,  but  the 
most  luminous  writers,  of  the  age.  Potassium  was  found  to  absorb 
120  times  ita  bulk  of  ammoniacal  gas,  becoming  in  consequence 
olive-green,  and  heavier  than  water.  On  distilling  this  subitance 
in  a  tube  of  wrought  platina  in  «  very  intense  heat,  potash  was 
found  with  a  quantity  of  potassium,  and  the  gas  was  hydrogen  with 
only  a  small  proportion  of  azote.*  The  remarkable  circumstance 
of  this  experiment  is  the  disappearance  of  .the  principal  constituent 
of  ammonia,  the  azote.  Now  I  apprehend  that  an  anak^us  de~ 
structitm  of  ammonia  took  place  m  my  ignition  of  sai-ammoniac 
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and  quick'-Iiiiie';  snd  that  the  product  was  also  aaalogons,  namelf, 
water.  For  the  hydrogen  in  Sir  H.  Davy's  experiment  would  pro- 
ceed from  the  action  of  the  potassium  on  the  water,  or  ita  element 
OKygen,  whence  potash  WHS  formed,  Ammoniaconsisls,  as  already 
staled,  of  three  volumes  of  hydrogen  and  one  volume  of  azote 
condensed  into  two  vol^'mes,  or  into  one  half  of  the  total  volume. 
If  we  shell  suppose  that  azote  is  a  deutoxide  of  hydrogen,  a  volume 
of  it  might  unite  to  a  volume  of  hydrogen  to  constitute  water,  while 
a  greater  or  smaller  part  might  remain,  according  to  the  circum- 
atances  of  the  experiment,  in  the  condition  of  ammonia.  It  may 
be  conceived  that  the  joint  influence  of  the  chlorine,  lime,  and  high 
temperature,  determine  this  decompoaition  of  the  ammonia,  as 
sulphuret  of  potash  decomposes  cold  water,  wliit:h  neither  of  ita 
constituents  can  effect.  In  the  dry  sulphate,  nitrate,  carbonate  (and 
in  the  old  riew,  also  the  muriate),  one-third  of  the  ammoDiacal  base 
is  water. 

To  those  who  wish  to  repeat  my  experiments  on  the  decompose 
tion,  by  quick-lime,  of  the  ammoniaeal  salts,  I  may  mention  that 
at  these  high  temperatures  there  are  considerable  difficulties  to  he 
eneountered ;  for  on  the  slightest  relaxation  of  the  heat,  the  water 
rushes  back  from  the  Woolfe's  bottles  into  the  apparatus,  and  breaka 
it  to  pieces. 

In  the  fourth  volume  of  the  Annals  of  Philosophy,  when  treatiag 
of  the  composition  of  the  chlondes,  you  have  expressed  your  con- 
viction that  sal-ammoniac  is  a  chloride  of  ammonium.  It  is  with 
diffidence  that  I  venture  to  controvert  an  opinion  resting  on  such 
authority.  You  there  state  its  composition  to  be  97*14  chlorine  + 
S4'511  ammonium.  From  the  preceding  experiments,  100  parts 
of  sal-ammooiac  contain  from  50  to  51  of  dry  muriatic  acid,  equi- 
valent to  GS  or  66  of  chlorine,  as  inferred  from  the  chlorides  of 
potassium,  sodium,  and  calcium.  These  65  or  66  parts  of  chlorine 
may  be  united  with  35  or  34  of  ammoniaeal  base  to  constitute  100 
of  sal-ammoniac.  But  by  your  ratio  of  97-14  to  24-511,  65  «r  66 
of  chbrine  should  Ukeonly  16-4  or  16*6  of  a  base  to  constitute  32 
of  saline  product,  inKtead  of  100  parts.  We  must  add  no  less  than 
16  parts  of  water  to  82  of  chloride  to  make  up  the  product  of  sal* 
ammoniac.  Or,  more  exactly,  100  parts  of  ammonia  unite  with 
209*0  hydro-chlorie  acid,  consisting  of  202-93  chlorine  +  6-07 
hydrogen.  To  constitute  your  chloride,  these  6-07  parts  oi 
hydrogen  ravst  quit  the  chlorine  ;  and,  since  they  do  not  escape 
'  as  hydrogen,  must  find  4C'0  parts  c^  oxygen,  tlieir  saturating  quan^ 
lity,  whence  52-07  parts  of  water  will  result.  Of  ammoniaeal  bate 
there  remain  54'0  parts,  of  which  m'47  are  its  original  hydrogeo^ 
as  deduced  from  Gay-Lussac's  theory  of  volumes ;  but  bf  your 
weights  of  tlie  atoms  {AtaaU  of  Phiiosopky,  vol.  iii.)  100  an* 
monia  contain  only  6*82  parte  of  hydrogen  and  93-18  azote. 
Auuoung  Gay-Luisac's  numbers  from  their  correspondenee  with 
the  analyus  U  ammonia  t^  BerthoUet  and  Davy,  the  54  parts  oi 
Wb  nnite  wkh  202*93  cUoiioe  so  fcnn  2fi6*93  wl-anHooniac  or 
o  2    . 
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chloride  of  ammonium ;  and- 100  parts  will  conaist  of  79  cblorine 
■f  21  ammonium,  containing  7'^  hydrogen  and  13'8  azotium. 
But  by  your  view  of  ammonia,  the  composition  of  these  21  parts 
of  ammonium  is  2-C5  bydrogea  +  I8'35  azotium,  using  this  tsrm 
to  denote  the  azotic  base  which  remaias  when  the  oxygen  has  been 
withdrawn  by  the  hydrogen  of  the  muriatic  acid  gas.  If  we  take 
the  water  into  the  account  of  the  composition  of  the  salt,  then  the 
numbers  will  stand  correctly, 

Chlorine    65-67 

Ammonium   17*48 

Water    16*85 

100-00 
We  know  how  speedily  the  amalgam  of  ammonium  is  decom' 
posed  by  a  drop  of  water,  and  we  also  know  that  five  parts  of  chlo- 
rine can  resolve  one  part  of  ammonia  into  its  ultimate  coastituents^ 
though  ammonia  in  this  view,  being  an  oxide,  should  be  less  readily 
acted  on  than  its  metallic  radicle.  How  then  can  we  conceive  the 
existence  of  ammonium  in  the  midst  of  chloride  and  water,  all 
together  forming  one  of  the  least  destructible  of  compounds  ?  Be- 
udea,  the  presence  of  water  is,  I  believe,  considered  to  be  incom- 
patible with  the  existence  of  metallic  chlorides.  It  converts 
them  into  hydro- chlorates  of  the  metallic  oxides.  Sal-ammoniac, 
regarded  as  such,  is  no  less  an  anomaly,  being,  I  imagine,  the 
only  dry  hydro -chlorate,  and  is  composed  in  100  parts  of  66  chlo- 
rine, 2  hydrogen,  and  32  ammonia.  These  2  of  hydrogen  will 
take  IS  oxygen  from  the  lime  to  form  the  water  obtained  in  my 
experiments.  If  it  be  called  a  dry  chloride  of  ammonium,  then  to 
account  for  the  16  or  1/  parts  of  water  so  procured,  we  must  ex- 
pend |-  of  the  2'65  parts  of  hydrogen,  which  on  your  statement  21 
parts  of  ammonium  contain,  and  cmsequently  only  ^  of  the  am- 
monia should  be  recoverable,  instead  of  from  ^  to  ^. 

According  to  MM.  Giay-Lussac  and  Thenard,  when  three  parts 
of  ammoniacal  gas  and  one  of  chlorine  are  mixed  together,  they 
condense  into  sal-ammoniac,  and  azote  equal  to  -^  the  whole 
volume  is  j^ven  out.  This  statement  merits  examination.  Taking 
the  composition  of  ammonia  given  by  the  some  distinguished  che- 
mists, this  alkaline  gas  contains  in  a  condensed  state  half  its  volume 
of  azote  and  1^  its  volume  of  hydrogen.  Hence  15  volumes,  when 
they  condense  with  five  of  chlorine,  and  leave  ^^  of  the  whole 
volume,  or  two  of  azote,  retain  of  the  74-  azote  present  in  15  of 
ammonia,  5-^.  These  &^  require  16^  of  hydrogen,  together  equal 
to  22  in  volume,  but  condensed  into  1 1  of  the  ammonia.  But  Ifi 
(tf  ammonia  contain  22^  of  hydrogen,  16^  of  which  are  now  con- 
densed, leaving  G  to  convert  the  chlorine  into  hydro-chloric  acid. 
There  are,  however,  only  five  of  chlorine  altogether^  which  take 
five  of  hydrogen  to  form  10  volumes  of  hydro-chloric  acid.  Hence 
one- volume  of  hydrogen  is  unoccupied ;  and  as  10  grains  i^  hydro- 
chloric acid  take  lO^BJns.of  ammoDiH  to  constitute  nl'araiiiDiuac, 
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a  volume  of  Ibe  alkaline  gas  will  be  also  insulated.  Thus  there  will 
lemain  unprovided  for,  or  in  a  gaseous  state,  ooe  volume  of  hydro- 
geo,  one  volume  of  ammonia,  aud  two  of  azote,  being  4-  of  the 
original  bulk,  instead  of  -,1,^  of  azote  alone.  As  15  of  ammonia 
are  here  reduced  to  II,  100  would  become  f^,  26^  of  ammonia 
being  destroyed  in  this  oombination.  And  if  15  volumes  of  am- 
monia be  mixed  with  ISf  of  chlorine,  or  100  with  125,  the  de- 
composition of  the  alkali  will  be  total.  The  phenomenon  of  com- 
bustion is  to  be  ascribed  to  the  condensed  state  of  the  hydrogen. 

I  shall  conclude  with  describing  an  easy  method  of  separating 
carbonic  acid  gas  and  chlorine  from  muriatic  acid  gas.  When  the 
two  former  are  subjected  to  dry  quick-lime  at  ordinary  tempeiatures, 
there  is  no  condensBtioD.  1  etcposed  carbonic  acid  gas,  previously 
dried  by  muriate  of  lime,  to  dry  lime  over  mercury,  for  20  hours, 
using  occasional  agitation;  but  the  bulk  of  gas  continued  the  same. 
This  phenomenon  aurpriied  me ;  for  since  water  is  foreign  to  the 
constitation  of  carbonate  of  lime,  nay  since  it  aids  the  expulsion  of 
the  gas  from  the  ignited  carbonate  of  lime  and  barytes,  or  weakens 
its  affinity  for  the  calcareous  base,  J  could  not  expect  that  water 
would,  on  the  contrary,  render  their  affinity  efficacious,  or  be' 
essential  to  their  re-union.  On  admitting  a  little  of  the  pulverulent 
hydrate  to  the  gas  which  had  resisted  the  action  of  dry  lime,  ab- 
sorption speedily  took  place.  Chlorine  unites  very  readily  also  witlt 
the  calcareous  hydrate.  Muriatic  acid  gas,  on  the  other  hand,  I 
found  speedily  to  condense  by  e^iposure  to  diy  lime.  Hence  in  the 
controvenial  experiments  of  Dr.  Murray  and  Dr.  John  Davy,  where 
chlorine,  carbonic  oxide,  and  hydrogen,  were  mixed,  the  muriatic 
acid  generated  will  be  detected  and  withdrawn  by  dry  lime,  and 
metallic  laminte  will  condense  the  chlorine ;  when  the  carbonic 
acid,  if  it  be  a  product,  will  remain  to  be  examined  in  the  usual 
way. 

These  phenomena  at  the  fint  aspect  might  lead  one  to  believe 
^t,  since  dry  gases  will  not  unite  with  dry  lime,  there  must  be 
water  in  muriatic  acid  gas  to  fiivour  its  combination.  We  may, 
however,  regard  it  as  a  case  of  complex  affinity,  in  which  chlorine 
and  calcium,  hydrogen  and  oxygen,  by  the  sum  of  their  respecdve 
attractions,  determine  the  combinAlion. 

Several  important  branches  of  the  sbovp  inquiry,  particularly 
that  relative  to  the  results  of  mixing  chlorine  and  ammonia  in 
various  proportions,  I  have  been  unfortunately  prevented  from 
entering  upon,  in  consequence  of  the  only  apartment  of  the  Insti- 
tution where  such  experiments  can  be  aafely  made  having  been 
alienated  to  other  uses  for  some  time^ 

!  am,  dear  Sir,  your  most  obedient  servant, 

Andbbw  Urs. 
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Article  IX. 

Report  ma^  to  the  Academy  ef  Scimcei,  Oct.  14,  1816,  m  a 
teamd  Memoir  of  M.  Hackette,  relalive  in  the  runmng  of  f&ndi 
tkrmi^h  Orifices  with  ihin  Sides,  tkrougk  cylindrical  or  conical 
Pipes,  and  through  cafnllary  Tubes. 

The  Academy  has  charged  MM.  PaUsott,  Ampere,  and  myself 
(M.  Caucliy),  to  give  ao  account  of  the  dew  oiemoirof  M.Hachette 
on  the  &owng  of  liquids  through  orifices  with  thin  aide*,  and 
through  pipes  applied  to  these  ori&ces.  It  will  be  recollected  that 
M.  Hachette  has  already  prescoted  a  set  of  experiments  on  this 
subject,  which,  in  consequeoce  of  ih«  report*  of  M.  PoissoD,  has 
g^ned  the  approbation  of  the  Academy.  Some  of  the  new  expe- 
rimeots  confirm  the  conclusions  established  in  the  first  memoir; 
otbeiB  offer  new  results.  We  shall  give  ap  account  of  both  sets, 
and  show  how  the  author  has  ascertained  the  in6uence  on  the  flow 
of  water  produced  by  the  size  of  the  orifice,  its  shape,  that  of  the 
surface  in  which  it  is  placed,  the  addition  of  a  cylindrical  or  corneal 
pipe,  the  height  of  the  liquid,  the  kind  of  liquid,  and  the  natuT« 
of  the  lUTTOunding  medium. 

Sixe  of  ike  Orifice. 
All  other  things  being  equal,  the  cootractioa  f  of  the  vein  which 
issues  from  an  orifice  with  thin  sides  diminishes  with  the  dimensitms 
of  the  orifice.  This  proposition,  which  M.  Hachette  had  established 
in  his  first  paper,  is  confirmed  in  the  present  by  new  experiments. 
These  experiments,  however,  induce  him  to  augment  the  contrac- 
tion of  the  vein,  which  he  had  at  first  given  for  a  circular  orifice  of 
a  millunetre  in  diameter,  and  to  raise  it  from  0-22  to  0-31.  The 
oontraclJoa  is  reduced  to  0'23  when  the  orifice  has  a  diameter  of 
iVV  °^  *  miiiimetre.  In  the  apparatus  employed  to  mcainr« 
runqing  water  by  inches  of  the  engineer^  it  is  0-31,  as  in  the  first 

•  See  Jmtalt  of  PMbiophs  tor  Ja\y,  1817,  vol.  Ii.  p.  31. 

t  We  call  cuBlrtKltd  Mtcllon  the  smalleit  Kcllon  made  id  a  Tein  parallel  to  the 
plane  of  the  oriBce ;  and  canlraction  0/  Iht  vdn,  the  difference  between  the  area 
flf  (he  orifice  and  the  B»a  of  tbe  coalracled  lecliai,  when  the  ana  of  Ibe  oilflce 
!•  taken  for  UDily.  Ab  the  common  vdocilj  of  &1I  The  polnta  of  the  cootracled 
KciloQ  l«  nearly  Ihe  irlocity  dne  to  the  bpi|;ht  of  the  fluid  above  the  oriHce,  it 
follows  that  the  reni  watte  dn«>  not  differ  sensibly  from  vhal  would  be  furnished 
ky  the  Iheortm  o(  Torricelli  for  an  oriflcc  equal  In  inrface  to  the  coBtncted  uc- 
.  tion.^  Hence  if  we  compare  tbe  Ihearetic  eipcHC  ralcilated  for  ibegifen  oriSce 
with  the  real  eipenar,  the  diBrrence  between  the  two  referred  (o  the  theoretic 
expense  taken  for  unity  .will  be  the  meaanre  of  the  ccntraclin  s/  tlu  udn.  It  i) 
likewlae,  in  some  meaBnre,  Ihe  controclinn  of  tbe  eipente.  On  tbii  occonql  w« 
■hall  bercafler  diitineniih  by  the  name  of  enilractlim  the  eiceu  of  (he  theoretic 
expense  abOTC  Ihe  obierred  eipenie,  referred  to  the  Bnt  of  these  expeniei,  em 
Id  (he  eate  when  tbe  velnciiy  of  ibe  contracted  lecttaD  ii  bo  longer  that  dcterauaed 
by  the  theory  of  ToirkeUi.— (Note  of  the  RefwUn.) 
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of  the  two  precediDg  cues,  Fw  dmoKters  above  10  milliiaetret, 
<he  cootntctioa  becomes  tlotQit  eonataDt,  nod  is  included  betweea 
the  heights  0-40  and  Q-S?. 

Id  consideriDg  what  is  the  size  of  wifice*  employed  to  obtain  a 
eontractkm  of  from  0'31.to  0^3,  we  hftve  inquired  wlietUer  thick' 
Besses  of  the  side*  of  the  vessel  which  might  be  neglected  relatively 
to  orifices  of  10  millimetres  io  diameter  ought  still  to  be  coosiderea 
as  thin  mih  respect  to  orifices  whose  diameter  is  one  millimetre,  or 
below  it.  We  conceive  that  we  cannot  leave  that  thickness  out  of 
consideraiioD  whenever  It  is  such  as  to  be  comparable  to  the 
diameter  of  the  orifice.  In  that  case,  under  certain  pressures  at 
Ua^i.  it  ought  to  act  on  the  fluid  vein  like  a  cylindrical  pipe ;  that 
is  to  3I(?,  increase  the  expense)  a;  we  shall  see  afterwards.  Perhaps 
we  ougnt  to  ascribe  \n  part  to  tl\u  cause  the  diotinution  of  the  coq- 
tcACiion  observed  io  the  flow  from  orifices  of  a  very  small  diameter, 
and  piobably  it  would  be  possible,  without  varying  the  diameter,  to 
obtain  difiefent  contractions  by  varying  the  thickness.  This  con- 
jecture will  explain  why  orifices  of  a  millimetre  in  diameter  have 
not  always  given  the  same  product.  But  new  experiments  arc 
requisite  to  determine  the  point  with  certainly. 
Form  of  the  Orifice. 

The  form  of  the  orifice,  when  the  aides  are  thin,  has  no  sensible 
influence  on  the  expenditure,  unless  it  contains  re-entering  angles ; 
hut  it  has  a  marked  influence  upon  the  exterior  surface  of  the  fluid 
rein.  As  ^he  contraction  increases  with  the  dimensions  of  the 
orifice,  it  was  natural  to  think  that  when  a  fluid  vein  escapes  between 
the  two  sides  of  a  saliant  angle,  the  cwttraction  ought  to  increase 
in  proportion  to  the  distance  from  the  summit  of  the  angle;  so  that 
a  section  made  at  a  little  distance  fmm  the  plane  of  the  oriSce,  and 
parallel  to  that  plane,  shall  be  terminated,  not  by  two  straight  lines, 
but  by.  two  curve  arches  convex  to  each  other.  This  is  what 
actually  happens.  Hence  when  the  contour  of  the  orifice  is  a 
regular  polygon,  each  side  of  the  polygon  becomes  the  base,  not  of 
a  plane,  hut  of  a  sur&ce,  which,  viewed  externally,  is  convex  from 
the  orifice  to  the  contracted  section.  The  concavity  of  the  surface, 
after  having  reached  -its  maximum  between  these  two  sections,  dimir 
nishes  as  we  approach  tbe  contracted  section,  and  even  changes 
fceyoud  it,  in  consequence  of  the  velocity  acquired,  into  a  very 
evident  convexitv,  so  as  to  show  a  saliant  edge  when  there  was  a 
hollow  before.  I'his  hollow,  and  the  saliant  edge  that  succeeds  it, 
are  produced  on  the  middle  of  the  side  which  we  examine,  and  ate 
situated  in  a  perpendicular  plane  on  the  same  side.  When  the 
contour  of  the  orifice  presents  a  re-entering  angle,  an  edge  hollow 
at  first,  and  convex  afterwards,  passes  by  the  summit  of  this  angle. 

Form  of  the  Surface  on  which  the  Orifice  «  placed. 

According  as  this  surfoce  turns  its  concavity  or  convexity  towards 

the  ioterioi  of  the  vosel  which  cootaios  the  liquid,  the  e^nditure 
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increases  or  diminishes.  M.  Hachette  con€ritiB  this  as§ertioD  bf 
the  example  of  an  orilice  whose  contour  presents  a  re-eotering 
angle,  and  which  is  situated  at  the  extreajity  of  a  pynniid  concsve 
tominis  the  interior  of  the  vesae].  By  simply  turning  the  pyramid, 
the  expenditure  is  varied  from  lOOtofl.  This  effect  ouglit  to  be 
ascribed,  like  the  phenomena  of  capillary  tubes,  to  the  adhesion  of 
the  liquid  to  the  sides  cf  the  vessel,  and  of  the  liquid  to  itself.  It 
is  the  same  cause  which  produces  the  pheDomena  of  pipes,  as  we 
are  going  to  expUin. 

Addition  of  a  cylindrical  Pipe. 

When  a  cylindrical  or  conical  pipe  is  added  to  an  orifice,  it  may 
happen  that  the  Quid  vein  adheres  to  the  inside  of  the  pipe,  and 
fills  up  its  whole  capacity,  or  it  may  detach  it»elf  from  the  sides. 
In  the  last  case  the  flow  takes  place  exactly  as  if  no  pipe  were 
added.  But  on  the  other  hypothesis,  the  action  exercised  on  the 
interior  molecules  of  the  vein  by  those  which  are  in  contact  with 
the  inside  of  the  pipe,  produces  the  douhle  effect  of  dilating  the 
vein  or  of  diminishing  its  velocity. 

When  the  length  of  the  pipe  is  not  sufficient  to  render  the  last 
of  these  two  effects  sensible,  the  dilatation  of  the  vein  produces  a 
considerable  increase  in  the  expenditure.  Thus  when  a  circular 
orifice  of  ^  millimetres  in  diameter  has  given>  under  a  pressure  of 
142  millipielres,  a  contraction  of  0*37,  '^  '^  sufficient  to  add  to  this 
orifice  a  pipe  of  equal  diameter,  and  of  six  millimetres  of  length, 
to  obtain  under  a  pressure  of  30  millimetres  a  contractioa  of  O-Wf 
only, 

When  the  length  of  the  pipe  becomes  very  considerable  relatively 
to  its  diameter,  the  velocity  of  the  fiuid  molecules  is  sensibly  re- 
tarded by  the  action  of  those  which  are  in  contact  with  the  inside 
of  the  pipe.  The  consequence  is  a  diminution  of  the  expenditttre, 
which  destroys  a  part,  and  sometimes  even  surpasses  the  whole 
augmentation,  prtKluced  by  the  dilatation  of  the  vein.  For  ex- 
ample, if  in  the  last  example  we  increase  considerably  the  length 
of  the  pipe,  the  expenditure  ^ill  become  much  less :  the  contrac- 
tion, according  to  the  calculation  of  Poleni,  will  increase  from  0^)7 
to  0-18. 

If  we  fit  a  pipe  to  a  gii'en  orifice,  so  that  a  portion  of  the  pipe 
penetrate  through  the  orifice  into  the  inside  of  the  vessel  in  which 
the  liquid  is  confined;  if,  besides,  the  pipe  be  very  thin  towards  the 
extremity  at  whieh  the  liquid  is  introduced,  the  effect  will  be  the 
same  as  when  the  orifice  is  made  in  a  surface  convex  towards  the 
inside  of  tlie  vessel ;  that  is  to  say,  the  expenditure  will  be  dimi-  . 
ntshed.  Borda  has  observed  that  when  lai^  pipes  with  thin  sides, 
and  entirely  plunged  into  the  liquid,  are  employed,  the  expendi- 
ture is  reduced  to  one-half.*    Wtien  we  employ  a  capillary  tube 
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with  a  thin  eod,  the  cause  just  announced,  joined  to  the  dtminutioQ 
of  the  velocity,  from  the  length  of  the  tube  being  always  ver^ 
great  when  compared  with  its  diameter,  ought  to  produce  a  consi- 
derable diminution  in  the  expenditure.  M.  Hacheite  verified  this 
Conjecture  by  means  of  a  capillary  tube  whose  length  was '49*3 
millimetres,  and  its  diameter  1*19  milliaietre.  This  tube  termi- 
Bated  in  a  cone  towards  its  extremity,  occasioned  under  a  pressure 
of  24  centimetres  a  diminution  of  O-tiO  in  the  expenditure,  calcu- 
lated according  to  the  theorem  of  Tarricelli. 

When  we  increase  indefinitely  the  length  of  a  capillary  tube,  we 
at  last  reach  a  limit  beyond  which  the  liquid  flows  out  only  drop  by 
dtopj'but  (bis  limit  varies  with  the  height  of  the  liquid  above  the 
orifice,  as  we  shall  see  immediately. 

Height  of  the  Liquid  above  the  Orifice. 

The  contraction  of  the  vein  diminishes  with  the  height,  or  which 
is  the  same  thing,  with  the  pressure  resulting  from  it.  llius,  iot 
example,  while  an  orifice  of  2/  millimetres  of  diameter  gives, 
under  a  pressure  of  15  centimetres,  a  contraction  of  about  0'40} 
the  same  (Kifice,  under  a  pressure  of  16  millimetres,  gives  only  a: 
contraction  of  0-31, 

Since  the  fluid  vein  has  a  tendency  to  contract  in  proportion  as 
the  pressure  increases,  it  was  natural  to  think  that  wnen  a  pipe  is 
employed,  the  fluid,  by  pressures  always  increasing,  ought  to  tend 
more  and  more  to  detach  itself  from  the  inside  of  the  pipe,  and  at 
last  to  separate  itself  altogether.  This  accordingly  actually 
happens.  The  pressure  necessary  to  produce  the  separation  dimi- 
nishes, as  was  to  be  expected,  as  the  length  of  the  pipe  increases. 
It  is  less  for  a  conical  pipe  than  for  a  cylindrical  one,  and  decreases 
at  the  same  lime  as  the  angle  at  the  summit  of  the  cone,  which  is. 
under  consideratioti.  M.  Hachette  found  that  for  a  pipe  of  six 
millimetres  in  length  and  9^  in  diameter,  it  was  still  superior  to  30 
millimetres.  He  destroys,  therefore,  an  opinion  supported  by  Mr, 
Vince,*  an  English  philosopher,  that  the  flow  cannot  take  place  witb 
the  tube  full  in  pipes  shorter  than  six  millimetres. 

When  the  height  of  the  liquid  above  the  orifice  becomes  very 
small,  the  fluid  vein  at  last  acquires  a  particular  form,  very  different 
from  that  which  it  had  before,  and  which  seems  independent  of  the 
form  of  the  orifice.  M.  Hachette  calls  this  kind  of  veins  secondary 
veins.  He  has  observed  them  alike  with  orifices  and  pipes  of  all 
figbres  and  sizes. 

If  we  make  the  height  of  the  liquid  decrease  indefinitely  after 
having  obtained  secondary  veins,  we  at  last  reach  a  limit  beyond 
which  the  flow  ceases  to  be  uninterrupted.  M.  Hachette  has  par- 
two  tnbei  H«re  ia  the  mme  pi 
oT  diminttbing  Ibe  expend  Hart 
anl;  in  (he  ralio  of  1  to  0-68. 

•  Sec  hta  mMDoir,  Phil.  Tmiu.  Iixit.  for  119&. 

Dg.l.zedl!,GOOQlc    , 


SIS  Report  m  Haehelt^s  Second  Mmeir  [Sfrt. 

dcularty  examined  the  laivs  of  this  lait  pbenofnenOD  in  the  caa* 
whea  cylindricml  capillary  tubes  an  employed  aa  pipes.  8ix  expe- 
nmcBts*  made  upon  Bimilar  tubes  of  different  lei^ths,  and  of  the 
Mine  diameter,  appear  to  prove  that  the  limit  in  question  is  propor- 
^onal  to  the  length  of  the  tubes. 

When  the  vessel  containing  the  water  has  a  very  small  size  rek- 
tive  to  the  cmfice,  the  form  of  the  vein  is  sensibty  altered,  and  ix^ 
comes  very  irregular ;  but  we  can  always  make  this  irregulaiilj 
di38i^)ear  by  increasing  sufficiently  the  height  of  the  liquid,  f 

Nature  of  the  Fluid. 

The  experiments  above  related  were  made  with  water.    Moat  o^ 

tite  phenomena  remain  the  same  when  mercury  is  substituted  fat 

water.     Thus,  for  example,  the  contractiou  relative  to  an  orifice  of 

one  millimetre  id  diameter  with  thin  sides,  and  that  which  under  a 

Essure  of  24  centimetres,  a  capillary  tube  of  49*3  millimetres  in 
gth,  and  1  '19  millimetre  in  diameter,  gives,  will  be  for  mercury 
asforwater^  the  6rst  0*31,  and  the  second  0-6a 

Alcohol,  whose  molecules  adhere  les&  to  each  other  than  those  of 
water,  flows  out  more  readily.  For  the  same  reason,  the  pressur« 
necessary  to  deiach  a  fluid  vein  from  the  inside  of  a  pipe  is  smaller 
for  alcohol  than  for  water.  % 

When  oil  is  substituted  for  water,  the  viscosity  of  the  oil  increases 
eoosideraUy  the  durUioD  of  the  flow  of  the  fluid  through  small  oii- 

■  Tbtte  eiperlmenti  were  made  upon  a  gfaat  capiltarj  tnbe,  0-53  nilliqielre  in 
diameter.  Uaiing  put  il  io  a  Terlical  pa&ilian,  wnter  was  mMe  *"  'ow  rrom  it 
by  measK  nf  preBiiim  measured  eioctly  by  means  of  (be  apparatus  described  ia 
p.  SIA  of  this  report. 

The  lengib  of  tbe  tbbe  woi  at  first  9B0  milliiMlre)  ;  and  haTiBg  ■ncceuivelj 
diminisbed  Ibis  length,  five  otbef  tubes  nere  obtained  of  the  mnc  divnetcr,  and 
'  -ml  llw  follow  in;  lengths:— 

760,  580,  3S0,  180,  90,  mitllnetrei. 
IlwcMUtanl  How  ceased  in  each  oiider  tbe  roliowingpretiDTea: — 

586,  46f,  348,  333,  190,  53  millimelrM. 
The  prannrn,  catcDlaled  on  the  hypolliesls  thai  they  me  praporHanal  lolht  Imftjkt 
tf  tht  fail,  would  be 

464,  345,  8ST,  IDT,  53,  niUimetres. 
Hie  smsll  ditTereocej  between  the  resnlts  of  calciilalion  bihI  observation  .  may  b« 
owing  to  a  slight  curvature  in  the  lube,  Io   the  inequality  of  ilt  interior  section i, 
»r  to  the  UDcertainty  ooder  which  all  these  observationi  labnar. 

This  eiperimepi  may  be  repeated  wilb  capillary  tubes  af  dlffereat  dlametoTit 
Ishing  care  that  Tor  water.  Tor  example,  the  diameters  are  below  a  milliinetret 
otherwise  the  Ihrrad  would  be  constant,  how  imall  soever  Ihe  height  of  the  liquid 
above  the  iDferior  orifice  of  Ihe  tube.— H.  C. 

-f  I  avoided  by  the  same  means  Ihebelical  msttoiu  io  tb«  captllarr  tabes  which 
I  used  to  study  the  motioos  of  liquids  in  these  tube*.— H.  C. 

%  This  mult  agrees  wilh  the  following  eiperimeut  of  H.  Gay-LuBiac,  which 
M.  de  Laplace  has  related  in  his  Mecaniqae  Celeste,  sapplemeol  to  book  z. 
p.  54. 

A  disc  of  glass  of  the  diameter  I  ie'360  siillinetrM  was  noisteoed  imtmmiJtij 
With  water  and  alcohol,  and  placed  in  cogiacl  wilh  Ihe  sarfacc  oT  these  liqnidii 
the  weight!  of  the  liquid  column  raised  at  tbe  iDslsnt  tbM  i(  deta^ci  Utelf  Utm 
tbe  disc  are  equal  to  M-4  graniMCi  ud  ai-14T  craKam^— B.  C. 
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ficei.  Through  bd  orifice  of  one  millimetre  in  diameter,  the  time 
of  the  flow  of  these  two  liquids  was  in  the  ratio  of  one  to  three. . 

The  oature  of  the  fluid  is  one  of  the  principal  causes  on  whicb 
depend  the  contiovity  or  discontinuity  of  the  j«t  in  the  flow  throu^ 
capillary  tubes.  When  water  was  employed,  the  thicad  remaineA 
continuous  at  all  pressures  for  a  tube  with  a  diameter  aqual  to  or 
greater  than  a  milliinetre.  But  when  oil  was  used,  the  flow  thrai^ 
a  timilar  tube,  whole  length  did  not  exceed  five  centimetiesy  was 
only  drop  by  drop  under  a  pressure  of  a  column  ottsl  more  tfaaa* 
Bietre  in  height. 

Sutroimding  Medium, 

lo  esperimeats  on  the  flow  of  a  fluid  by  a  given  orifice  or  pipc^ 
the  surrounding  air  may  influence  in  two  ways:  1.  By  modifying 
the  prcasurea  on  the  orifice  by  the  liquid  under  oonsideration.  2.  Bjr 
opposing  a  certain  resistance  to  the  emissioti  of  the  liquid,  or  to  iti 
motion.  That  the  fint  of  these  two  effects  may  become  sensible,  it 
is  necessary  that  the  vertical  pressure  exercised  from  the  top  to  the 
bottom  on .  the  upper  surface  of  the  liquid,  and  the  pressure  in  a 
contiary  direction  on  the  exterior  surface  of  the  orifice  or  pipe 
^okl  be  very  different  from  each  other,  lliis  happens  when  ne 
leave  the  upper  part  of  the  vessel  containing  the  liquid  exposed  to 
the  open  air,  and  place  the  orifice  or  the  pipe  through  which  the 
liquid  flows  under  the  receiver  of  an  air-pump,  in  which  the  aiv 
may  be  rarefied  at  pleasure.  By  means  of  this  artifice,  and  by  dimi- 
nishing progressively  the  elastic  force  of  the  air  under  the  receiver, 
we  observe  the  same  phenomena  which  are  produced  in  the  open  aic 
by  the  gradual  augmentation  of  the  height  of  the  liquid.  We  have 
even  the  advantage  of  tieing  able  to  determine  a  very  considerable 
fvesaare  at  little  eKpense.  It  was  by  this  method  that  M.  Uachette 
was  able  to  determine  the  diminution  of  the  expenditure  under  ■ 
pressure  equivalent  to  10  metres  of  water,  for  capillary  pipes  ter- 
minated in  cones  towards  the  orifices — a  dimiuution  wnich  was 
£bund  the  same  as  for  pipes  with  thiu  sides  and  of  a  large  diameter 
entirely  plunged  into  a  liquid. 

If,  instead  of  increasing  the  pressure,  we  wish  to  dimiDtsh  it,  it 
obviously  would  be  sufficient  to  leave  the  given  orifice  or  pipe  ex- 
posed to  the  free  air,  and  to  put  the  upper  surface  of  the  liquid  ia 
contact  with  air  rarefied  under  the  receiver  of  an  air-pump. 

It  remains  for  us  to  speak  of  the  resistance  opposed  to  the  issue  aod 
to  the  motion  of  the  fluid  vein  by  the  surrounding  medium,  _  Some 
philosophers  have  thought  that  we  ought  to  ascribe  to  thai  resisUnce 
the  changes  of  form  which  the  vein  experiences  under  variable 
pressures;  but  this  conjecture  is  destroyed  by  the  experiments  of 
M.  Hachette.  He  observed  no  ditTerence  in  the  form  of  the  fluid 
Teins  produced  by  the  flow  of  water  and  mercury  through  a  trian- 
gular orifice  in  the  air  and  in  a  vacuum. 
The  flow  of  a  liquid  through  imall  cyliodrical  tubes  aetaa  eDtircly 
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to  depend  upon  the  resistance  and  density  of  the  surrouiidiDg. 
medium.  Mr.  Matthew  Young*  had  already  remarked  that  in  thi» 
case,  if  we  place  the  apparatus  under  the  receiver  of  an  air-pump, 
the  flow  continually  decreases  with  the  density  of  the  air,  and  that 
in  the  open  sir  the  vein  runs  in  a  full  stream  filling  the  pipe,  while 
in  a  vacuum  it  detaches  itself  from  the  sides  of  the  pipe.  But  that 
philoat^her  does  not  appear  to  have  suslKcted  the  difierence  which 
exists  in  this  respect  between  tubes  of  a  great  and  of  a  smalt 
^■meter.  M.  Hacbette  has  ascertained  that  a  tube  of  6'6  milli- 
metres in  diameter  only  gave  two  different  products  for  all  densitiea 
of  the  air,  according  as  the  fluid  vein  filled  or  did  not  fill  the  pipe. 
But  when  he  employed  a  tube  whose  diameter  was  reduced  to  three 
millimetres,  be  obtained,  like  the  British  philosopher,  an  expeodi-  . 
tore  varying  with  the  density  of  the  air.  Mr.  Young  concluded 
from  his  experiments  that  this  espenditure  reaches  its  maximum 
when  the  elastic  force  of  the  air  is  equivalent  f  to  the  weight  of  the 
Kquid  contained  in  the  pipe,  and  that  in  this  cose  the  liquid  fills  the 
pipe;  but  this  conclusion  appears  very  doubtful.  All  that  we  can 
be  sure  of  is,  that  for  tubes  of  a  very  small  diameter,  when  we 
diminish  the  elastic  force  of  the  air  beyond  a  certain  limit,  the  ex-' 
penditure  continually  decreases.  M.  Hacbette  supposes  with  much 
prob^ility  that  in  that  .case  the  vein  fills  only  a  pert  of  the  pip^ 
and  he  ascribes  this  effect  to  the  compre^ion  coming  from  the  air, 
which  endeavcwTs  to  enter  into  the  pipe  to  replace  that  which  the 
motion  of  the  liquid  has  necessarily  carried  off.  When  the  diameter 
of  the  tube  augments,  a  double  current  of  air  may  be  estaUished, 
and  the  effect  of  which  we  are  speaking  ceases  to  take  place. 

It  is  evident  from  what  has  been  said  that  M.  Hacbette  has  de- 
temined  with  much  care  the  principal  circumstances  of  the  pheno- 
mena which  the  motion  of  fluids  presents,  and  sometimes  even  the 
laws  of  these  phenomena.  Still  some  questions  relative  to  this  sub- 
ject  remain  to  be  resolved ;  as,  for  example,  what  ought  to  be  the 
thickness  of  the  walls  of  an  orifice  in  order  that  it  may  exercise  a 
naiked  influence  on  tlie  expenditure  ?  According  to  what  law, 
when  this  influence  is  abstracted,  does  the  contraction  vary  with  the 
beightof  the  liquid  and  the  diameter  of  the  orifice?  Supposing  the 
diameter  given,  what  is  the  pressure  at  which  the  fluid  vein  changes 
intoa  secondary  vein,  and  that  at  which  the  flow  ceases  to  he  con- 
stant ?  How  does  the  pressure  capable  of  separating  a  fluid  vein 
Srom  the  sides  of  a  cylindrical  tube  vary  with  the  diameter,  the 
length  of  the  pipe,  and  the  elastic  force  of  the  surrounding  air } 
Finally,  what  length  must  we  give  to  a.  cylindrical  pipe  of  a  deter- 

•  See  his  paper).  Memoirs  of  the  Irish  Academy,  toI.  t". 

i  1  demaaatrated  in  the  irsi  memoir  od  the  flow  of  liqoidi  throagh  ptpn,  Ibat 
when  we  increase  Ihe  lelocily  of  Ihe  liquid  wF^ich  i sine j  from  a  pipe  ithicli  it  ^lla. 
the  liquid  >ein  delachet  iisHf  from  Ihe  iniide  of  the  pipe,  even  nhen  Uie  elailic 
fiirceof  the  medium  in  whicb  the  flnw  takes  place  is  very  superior  to  the  wcl|;hl 
•f  (ho  tiqnid  conlatDtd  in  the  pIpc—^Kolc  of  U.  HaEhettc,) 
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mioate  diam^er  to  obtain  tlie  maxiinum  of  expense  ?  These  are 
GO  oiany  problems  which  we  will  propose  with  confidence  to  M. 
Hachette.  We  think  that,  in  engaging  him  to  continue  this  kind 
of  researches,  the  Academy  ought  to  approve  of  his  memoir,  and 
order  it  to  be  printed  in  the  Kecueil  des  Savans  Etrangers,* 
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BOVAL   ACADEMY  OF   SCIENCES. 

Aiudyns  rtf  the  Lolours  of  Ike  Royal  Academy  of  Sciences  of  Ike 
Institute  of  France  during  the  Year  1816. 

ftiYSiCAL  Paet. — By  M.  le  Chevalier  Cuvicr,  Perpetual  Secretary. 

(Cmtiniudfrtm  p.  146.) 

BOTAMT   AND   VECETABLB   PHYSICS. 

One  of  the  most  important  botanical  considerations,  and  wliicJi 
connects  it  more  than  bny  other  branch  of  natural  history  with  the 
physical  sciences  in  general,  is  vegetable  geography,  or  the  science 
of  the  laws  of  the  distribution  of  plants  .according  to  the  height  of 
the  pole,  the  elevation  of  the  soil,  the  temperature,  and  the  dryneas 
or  moisture  of  the  climate. 

M.  de  Humboldt,  whose  travels  have  advanced  so  remarkably 
this  branch  of  knowledge,  as  well  as  several  others,  has  just  pub- 
lished a  kind  of  tKiroplete  treatise  of  it,  under  the  title  of  Prolego- 
mena de  Distributiooe  Geographica  Plaotarum  secundum  Cceli 
Temperiem  et  Altilndine  MoDtium,t  a  work  in  which  he  gives  at 
the  same  time  profound  researches  on  the  distribution  of  heat,  whe- 
ther relative  to  the  position  of  places,  or  to  the  seasons  of  the  year. 
For  not  only  the  lines  under  which  the  mean  annual  temperature  is 
the  same  are  far  from  being  parallel  to  the  equator ;  but  the  places 
which  have  their  whole  mean  heat  equal  are  far  from  having  their 
summers  and  winters  similar.  This  mean  heat  may  lie  more  or  less 
unequally  spread  through  the  wliole  of  the  year,  and  it  is  obvious 

•  In  a  third  memair  I  ihall  eiBmiiw  the  mnKon  oF  viscid  liquidi,  I  aball  eom> 
fKt  with  each  other  Ibe  tiquldi  of  fhit  kind  which  we  obtain  bj  dlssolTinf  ia 
waler  fnm,  ■af-ir,  lup,  gine,  nscilage,  &c.  Brini;rng  all  Ihne  liqiiMa  t«  tbe 
nme  deniily,  I  ihall  meainrc  the  Telocily  nf  their  flow,  tbe  dtSerenee  of  Hbick 
will  depend  in  that  bjpolbtilt  on  the  adhere&ce  of  tbe  par|iclei  of  liquid  to  each 
nlber,  and  la  the  lidei  nf  tbe  Tesiel. 

H.  Petit  and  myirlf  have  aieertained,  by  an  pbtervetion  on  the  reTraclion,  that 
when  a  liquid  flow)  in  a  glait  prinn,  taking  care  that  tbe  ildet  of  the  priua  arB 
oat  altcm]  bj   Ibe  moiion,  the  dcnilty  of  Ibe  liqDid  i)  Ibe  tame,  wlicihor  In  a 
■IBle  of  rest  or  malian.— H.  C. 
f  Paris,  ISIT,  onevolnme,  Sro. 
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tiiat  bU  these  difllerences  ought  to  have  comidenble  joflueace  on  ihe 
propagBtioD  of  ptaDts,  The  author  then  passes  to  the  difierences 
which  result  m>m  the  elevations,  which  differ  considerabiy,  aad 
follow  different  laws  in  different  places.  Finally,  M.  de  Humboldt 
comes  to  a  consideraiion  quite  new,  on  which  he  has  likewise  pub- 
lished a  dissertation  in  French ;  namely,  that  of  the  distribution  of 
vegetable  forms.  On  comparing  in  each  country  the  number  of 
plants  of  certain  well-determined  families  with  the  whole  number 
of  vegetables,  we  discover  numerical  ratios  of  a  striking  regularity. 
Certain  forms  become  more  common  as  we  advance  towards  the 
pole ;  while  others,  on  the  contrary,  augment  towards  the  equate. 
Others  acquire  their  maximum  in  the  temperate  zones,  and  dimi- 
nish equally  by  too  much  heat  and  cold ;  and,  what  is  remarkable, 
this  distribution  remains  the  same  round  the  whole  globe,  following 
not  the  geographical  parallels,  but  those  which  M.  de  Humboldt 
calls  isolkermic ;  that  is,  lines  of  the  same  mean  temperature. 
These  laws  are  so  constant,  that,  if  we  know  in  a  country  the 
number  of  species  of  one  of  the  families,  of  which  M.  de  H.  has 
given  a  tabic,  we  may  nearly  conclude  from  it  the  total  number  of 
plants,  and  that  of  the  species  of  each  of  the  other  families. 

The  prolegomena  of  which  we  have  just  spoken  are  placed  at  Ihe 
head  of  the  great  work  which  M.  de  H.  is  at  present  piiblishing 
with  MM.  Bonpland  and  Kunth,  on  the  new  plants  which  he  dis- 
torered  in  South  America.  This  augmentation,  the  richest  perhaps 
and  most  brilliant  which  botany  has  received  at  any  one  time,  will 
be  explained  in  six  quarto  volumes,  which  will  contain  600  plates, 
and  descriptions  of  more  than  4000  species.  MM.  de  Humboldt 
and  Bonpland  have  published  at  the  seme  time  the  conclusion  of 
fteir  description  of  the  Melastomes,  a  work  esternally  more  magni- 
ficent, but  which  could  not  be  followed  for  the  remaining  plants 
without  inducing  an  expense  and  a  delay  prejudicial  both  to  the 
science  and  to  those  who  cultivate  it. 

In  collecting  thus  without  interruption  the  immense  products  of 
the  great  and  laborious  enterprise  of  this  illustrious  traveller,  the 
friends  of  the  sciences  are  in  doubt  whether  they  owe  tnore  gratitude 
to  the  courage  which  supported  him  amidst  so  many  reverses  and 
btigues,  or  the  perseverance  which  he  has  shown  in  communicating 
the  result  of  his  acquirements. 

Even  at  present  M.  de  Humboldt  is  publishing  in  London,  along 
with  Mr.  Horner,  a  quarto  volume,  which  will  exhibit  800  species 
of  mosses,  lichens,  and  other  cryptogamous  plants.  He  has  pre- 
sented one  of  the  plates  to  the  Academy. 

M.  de  Beauvois,  whose  perseverance  is  equally  deserving  of 
praise  in  publishing  the  plants  and  insects  collected  in  his  travels, 
bas  mven  this  year  the  14th  and  15th  parts  of  his  Flora  of  Owar^ 
and  Benin ;  and  not  satisfied  with  these  ancient  collections,  he  has 
taken  advantage  of  the  remarkable  and  disagreeable  wetness  of  this 
year  to  prosecute  the  study  of  the  fungous  family  of  plants.  TTiC 
conataot  rains  brought  so  many  of  them  fwwwd,  that  several  pre- 
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tented  themsetves  which  had  escaped  precediog  boteDtets,  even  the 
most  luccessfiil  in  that  kind  of  study.  For  example,  a  variety  of 
sclerotium,  which  reduced  the  crop  of  kidney  beans  without  branches 
to  nearly  a  third  of  the  usual  quantity ;  a  new  species  of  spheria, 
which  injured  the  onions  very  much ;  a  new  species  of  uredo,  which 
was  still  more  pei-nicious  to  tliem  ;  nnd,  what  in  renuiTkable,  aod 
offers  few  examples  in  the  vegetable  kingdom,  a  new  speciee  (tf 
paiafitical  plant,  which  grows  upon  anoilier  parasitical  plant,  and 
injures  the  vegetable  considerably,  which  is  obliged  to  nourish  thetn 
both.  It  is  a  species  of  tubercle,  which  fixes  itself  above  the  root 
of  the  ttrobanche  racemosa,  which  is  known  to  grow  paraaitically 
upon  hemp.  This  tubercle  possesses  characten  which  makes  it  ap- 
proach to  trufles  and  to  sclerotium ;  but  with  distinctions,  which 
constitute  it  a  new  and  intermediate  genus.  As  M.  de  Beauvois 
proposes  next  year  to  repeat  his  observations  on  this  very  remarkable 
plant,  he  has  deferred  assigning  it  a  name  till  he  has  more  accu- 
rately determined  its  manner  of  growing,  and  all  the  details  of  its 
organization. 

It  is  known  that  the  family  of  dipsacee,  such  as  the  scabiosa,  are 
Tciv  near  the  composite  plants  in  several  characters  of  their  flower 
and  their  fruit.  The  most  obvious  mark  of  distinction  is,  (hat  their 
anthers  are  entirely  free.  Botanists  have  discovered  some  plants 
with  flowers  formed  equally  of  several  smaller  flowers,  whose  an- 
therse  are  united  by  their  lower  part  only.  It  was  doubtful  in  what 
place  toarrange  them.  M.  Henry  de  Cassini,  who  examined  them 
as  a  sequel  to  his  great  work  on  the  family  of  synantheres,  or  com- 
posite plants,  of  which  we  have  had  occasion  to  speak  several  times, 
has  found  that  they  differ  from  the  synantherese,  becnuae  their  an- 
tfaere  have  no  appendices  at  the  summit,  because  their  style  and 
stigma  have  a  difTerent  formation  ;  because  the  seed  is  suspended  at 
the  summit  of  the  cavity  of  the  ovarium,  and  contains  a  thick  and 
fleshy  albumen.  Tliey  diflcr  from  the  dipsacesa  hy  having  their 
anthero  united  below,  and  by  (heir  alternate  leaves;  hut  the  most 
part  of  their  other  characters  are  common  with  these  tivo  fiimiliei. 
In  consequence  M.  de  Cassini  thinks  that  a  distinct  family  may  be 
made  of  them,  which  will  serve  to  connect  the  two  others,  and 
which  he  distinguishes  by  the  name  of  IxtbfudeeB.  It  will  compre- 
bend  the  genus  calycera  of  Cavanitles,  boi^is  and  ladcarpba  of  i/L 
de  Jnssieu. 

We  announced  last  year  the  opinkKi  of  M.  de  Candolle  respecting 
tint  injurious  si^taoce  called  ergot  (the  spur),  and^which  shows 
itself  upon  the  spike  of  rye,  and  of  some  other  corns,  especially  in 
moist  countries  and  seasons.  The  year  1816,  unfortunately,  pro- 
duced a  great  deal  of  it ;  and  M.  Virey  has  made  some  resesrcbes 
on  it,  which  lead  him  to  consider  the  ergol,  according  to  the  old 
opinion,  as  a  degeneracy  in  the  grain,  and  not  as  s  fungus  of  the 
genus  sclerotiam,  as  is  the  opinion  of  M.  de  Candolle.  He  says 
that  he  has  observed  grains  infected  with  the  spur,  which  not  only 
ineaetved  their  natural  form,  hot  which  still  continued  to  display 
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the  remains  of  stigmata  j  and  he  roentions  the  assertion  of  M. 
Tesaier,  that  we  often  observe  grains  one  half  of  which  only  is  in- 
fected, and  sometimes  the  half  towards  the  summit,  sometimes  to- 
wards the  base. 

M.  Vauquelin  has  made  a  comparative  analysis  of  healthy  rye, 
infected  rye,  and  of  a  sclerotium  well  deGoed  as  Such. 

In  the  infected  grain  we  Gnd  neither  starch  nor  gluten  in  their 
DBtural  state,  though  it  contains  a  mucous  matter,  and  abundance 
of  a  vegeto-animal  matter  disposed  to  putrefoctlon.  It  contains  a 
fixed  oil  quite  formed.  The  principles  of  sclerotium  are  very  diffe- 
rent. These  experiments,  without  being  decisive,  have  induced 
some  persons,  as  well  as  M.  Virey,  to  hesitate  whether  ihe  ergot  be 
B  fungus. 

M.  Gail,  Member  of  the  Academy  of  Belles  Lettres,  has  com- 
municated to  us  some  critical  inquiries  relative  to  the  plants  men- 
tioned by  Theocritus.  The  object  of  them  is  not  so  much  to  deter- 
mine the  species  as  to  explain  why  Theocritus  came  to  give  them 
certain  epithets,  or  to  malie  certain  comparisons  respecting  them. 
They  are  of  course  as  much  philological  as  botanical;  and  the 
public  will  know  them  more  in  detail  by  the  analysis  of  the  Ax»demy 
to  which  that  celebrated  Greek  scholar  belongs. 


ZOOLOGY;  ANATOMY,   AND    ANIMAL   PBYSIOLOOY. 

Aoimals  have  likewise  their  geography ;  for  nature  confines  each 
species  within  certain  limits,  by  ties  more  or  less  analogous  to  those 
which  confine  vegetables.  Zimmerman  formerly  published  a  work 
on  the  distribution  of  animals,  which  was  not  destitute  of  celebrity. 
Latieille  has  just  published  one  on  the  distribution  of  insects.  It 
is  obvious  that  it  must  be  intimately  connected  with  that  of  plants ; 
and  in  reality  we  find  upon  the  mountains  of  a  warm  country  the 
iosecta  that  inhabit  the  plaint  of  colder  countries.  The  difference 
of  10  or  12  degrees  of  latitude  occasions  always  at  an  equal  height 
particular  insects ;  and  when  the  difference  amounts  to  20  or  24 
degrees,  almost  all  the  insects  are  di^rent.  We  observe  anal(^ous 
'dianges  correspoodiDg  to  the  longitude,  but  at  distances  much  more 
considerable. 

The  old  and  new  world  have  different  genera  of  insects  which  are 
peculiar  to  each.  Even  those  wliich  are  common  to  both  present 
appreciable  differences.  The  insects  of  the  countries  surrounding 
thie  bason  of  the  Mediterranean,  and  those  of  the  Black  Sea  and  of 
the  Caspian;  those  likewise  of  a  great  part  of  Africa  have  much 
analogy  witli  each  other.  These  couatrles  constitute  the  especial 
domain  pf  the  coleoptera,  which  have  five  articulatious  in  the  fotu: 
anterior  tarsi,  and  one  less  in  the  two  that  are  situated  behind. 
America  presents,  besides  the  insects  that  are  peculiar  to  her,  a 
great  number  of  herbivorous  insects,  such  as  ckrysomeles,  charan- 
sens,  cassides,  cafriconjei,  hulterfiies,  &c.  Those  of  Asia  beyond 
the  Indus  have  a  great  affinity  both  in  the  families  and  genera  o^ 
which  they  constitute  a  pvt.   The  species  of  New  Holland,  though 
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Bear  the  M<}Iuocas,  differ  notwithstanding  in  essential  chanden. 
The  islands  of  the  South  Sea  and  of  South  America  appear  to  show 
in  this  respect  seme  general  relations,  while  the  entomology  <^ 
Africa  exhibits  an  essential  contrast  in  several  poiots  with  that  of 
South  America. 

In  the  western  parts  of  Europe  the  domain  of  southern  insects 
appears  very  distinctly  as  soon  as  in  going  from  oorth  to  south  we 
come  to  a  country  favourable  to  the  culiivaiion  of  the  olive.  The 
presence  of  the  lousier  sacre  and  of  scorpions  announces  this  re- 
markable change  of  temperature,  Bui  it  does  not  take  place  iQ 
North  America  till  we  approach  four  or  five  degrees  nearer  the 
equator.  The  form  of  the  new  continent,  the  nature  of  its  soil  and 
climate,  produce  this  effect. 

M.  Latreille  then  explains  a  new  division  of  the  earth  by  climates. 
Greenland,  though  very  near  America,  appears  from  the  fauna 
^reo  by  Otho  Fabricius,  to  approach  more  in  this  respect  to 
northern  and  western  Europe.  We  may  at  least  consider  Green- 
land as  a  country  iotermediale  between  the  two  worlds,  On  thia 
account  M.  Latreille  takes  it  as  a  position  for  his  first  meridian, 
which,  passing  34°  west  from  that  ofParis,  proceeds  into  the  Atlantic 
Ocean,  and  terminates  at  Sandwich  Island,  lo  the  60th  degree  of 
south  latitude,  the  ne  plus  ultra  of  our  discoveries  towards  the  ant- 
arctic pole.  This  meridian,  setting  out  at  bl4°  of  north  latitude,  the 
last  approximative  term  of  vegetation,  and  proceeding  to  60°  of 
■outh  latitude,  is  cut  at  every  12  degrees,  by  circles  parallel  to  the 
equator.  The  intervals  form  ai  many  climates,  which  JVf .  Latreille 
distinguishes  by  the  names  of  polar,  subpolar,  superior,  intermediate, 
snpertropical,  tropical,  and  equatorial.  But  as  the  insects  of  America 
differ  specifically  from  those  of  the  ancient  continent,  and  as  the 
insects  of  Eastern  Asia  (beginning  at  the  bason  of  the  Indus)  appear 
distinct  in  several  general  relations  from  those  of  the  western  parts, 
M.  Latreille  in  the  first  place  divides  the  two  hemispheres  by  an- 
other meridian,  which  he  places  at  IS2°  east  from  that  of  Paris, 
and  then  divides  each  continent  into  two  great  portions  by  means  of 
two  other  meridians ;  the  one  is  62°  further  west  than  Paris,  and 
passes  on  the  western  limits  of  the  bason  of  the  Indus ;  the  other 
cuts  America  106°  west  from  Paris,  and  cuts  otF  that  part  of  the 
continent  which  ties  nearest  Asia,  and  perhaps  approaches  it  tno6t 
in  the  nature  of  its  productions.  The  two  hemispheres  are  thua 
divided  loogitudinaUy  into  two  zones,  the  one  oriental,  the  other 
occidental. 

All  Paris  had  it  in  its  power  to  see  a  woman  brought  from  the 
Gape  of  Good  Hope  distiogubhed  by  the  name  of  the  Hottentot 
Venus.  She  belongs  to  a  nation  in  the  interior  of  Africa  celebrated 
among  the  colonists  at  the  Cape  for  its  ferocity,  and  which  the 
barrenness  of  the  country  that  they  inhabit,  and  the  persecutions  of 
the  people  in  their  neighboailtood,  contribute  equally  to  render 
miserable.    The  smallaeM  of  their  size,  the  peculur  shape  of  their 
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btuids,  tbe  yellowneu  of  their  skin,  and  paRkulariy  the  eaennom 
$iu  of  the  Dipt  in  rhe  wamen,  seeiA  to  render  them  a  very  Astinct 
race  from  the  negroes  and  caffrees  by  whom  the<r  ■■^  Gurroatided.  A 
creat  deal  hm  been  faid  aboat  the  apron  of  th«se  women,  which  the 
first  trarelleri  described  very  inaccurately,  while  rCCent  MOjagen 
have  gone  ao  far  as  to  deny  its  existence  altogether. 

The  woman  of  whom  we  have  spoken  having  died  in  I^ris,  M. 
Cwvier  had  an  opportunity  of  dissecting  her,  nnd  of  dbtermining 
the  peculiarities  of  her  structure.  She  possessed  the  apron  ;  but  it 
was  neither  a  fold  of  the  skin  of  the  belly,  nor  a  peculiar  organ.  It 
irai  only  n  considerable  prolongation  of  the  upper  part  of  tbf 
syWphe,  which  iisll  over  the  opening  of  the  vulva,  and  covered  it 
entirely.  The  protuberance  of  the  hips  is  composed  of  a  cellalar 
natter,  filled  with  fat,  nearly  similar  to  the  bunch  on  the  ImA  of 
camels  and  dromedaries.  Tbe  skeleton  preserves  no  traces  of  i^ 
unless  it  be  a  somewhat  greater  size  of  the  edges  of  'rtie  peWis.  The 
head  exhibited  a  siDgular  mixture  of  the  characters  of  the  negro 
knd  of  those  of  the  Calmuc.  Finally,  the  bones  of  the  arm,  t«- 
Mirkabte  for  their  smallness,  exhibit  some  distant  relatioBS  mth 
tbose  ot  certain  spes. 

Oie  of  tbe  most  formidable  serpents  after  the  rattlesnake  is  the 
yt)l»W  viper;,  or  fer-de-lanoe,  of  Martinique  and  St.  Lucin,  on 
«Woh  M.  Moretm  de  Jonn^  has  read  to  the-Academy  an  interest- 
hi^  memoir.  Naturalists  at  present  place  it  among  the  trigono- 
ce^nli,  characterized  by  the  ptt  situated  behind  the  nostvils.  H 
fills  the  -principal  of  the  colonies  that  remain  to  us.  Some  afliml 
tiiHt  it  was  formerly  brought  there  aai  of  hatred  to  the  Carabees  1^ 
the  Anouages,  a  little  people  on  the  borders  of  the  Oroooko — a 
tradition  which  might  explain  why  it  has  remained  unknown  in  the 
Mb«r  AnriDes.  From  the  sea  shore  to  the  %op  of  the  Momes  we 
ite  exposed  to  its  attacks ;  but  its  principal  r^^e  is  among  the 
■ugar-caaea,  where  multitudes  of  tats  serve  it  for  food,  and  where 
k  is  propagated  with  a  rapidity  proportional  to  the  nnmber  of  itt 
young,  which  amounts  td  30  or  60  at  a  time.  Its  length  is  some- 
times more  than  six.  feet.  Vain  attempts  have  been  hitherto  ma^ 
to  destroy  these  vipers  by  pursuing  them  with  English  terrien.  M. 
Jonn^  {iivpotes  to  try  against  them  that  bird  of  prey  with  long  leg* 
tolled  t/msager  or  secretaire  {falco  serpenlarius,  L.),  which  devour* 
M  many  serpents  in  the  neighbourhood  of  tbe  Cape  of  Good  Hope; 
and  the  administration  has  already  thou^t  of  transporting  this 
useful  species  to  Maniaique.  Probably  the  vtangouste  would  nt^ 
■coder  leks  imjportant  services. 

(Ta  it  a 
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I.  Lectures. 
Medical  School,  St.  Barlholomew's  Hospital, — The  following 
Courses  of  Lectures  will  be  delivered  at  this  hospital  during  the  eor 
luing  winter,  to  commence  Oct.  1  : — On  the  Theory  and  Practice 
of  Medicine ;  by  Dr.  Hue- — ^^Od  Anatomy  and  Fhysioli^y ;  by 
Mr.  Abernethy. — On  the  Theory  and  Practice  of  Surgery  j  by 
Mr.  Abernethy, — On  Chemistiy  and  Materia  Medica ;  by  Dr. 
Hue. — On  Midwifery;  by  Djr.  Gooch.— Practical  Anfitomy,  with 
Demonstrations ;  by  Mr.  Stanley. 

St.  Thomas's  ana  Cw/"^  Huspitals. — ^The  usual  Courses  of  lec- 
tures given  at  these  Hospitals  will  commeiice  the  beginning  of 
October,"  viz. : — 

At  St.  Thomases. — Anatomy,  and  Opemtions  of  Surgery  j  by 
Mr.  Asiley  Cooper  and  Mr.  Henry  C)ine. — Principles  tnd  Practice 
of  Sui^ery  ;  by  Mr.  Astley  Cooper. 

At  Guy's. — Practice  of  Medicine;  by  Dr.  Curry  and  Dr. 
Cholmeley. — Chemistry ;  by  Dr.  Marcet  and  Mr.  Allen. — Esperi- 
nental  Philosophy;  by  Mr.  Alleo. — Tlieory  of  Medicine^  and 
Mwria  Medica ;  by  Dr.  Cwrry  and  Dr.  Cholmetey. — Midwifery^ 
tnd  DiaeaseB  of  Women  and  Cbitdreo  }  ,by  Dr.  H«igl)lQn. — 'Phyr 
Uology,  or  Laws  of  the  Aoim^  Economy ;  by  Dr.  Haighton. 

Londtm  Hospilai.—rijE<:tuiea  on  the  Ibllowing  fubjecle  will  bt 
nveo  at  this  hos|Mtal,  to  commence  in  October : — Anatoiny  and 
Pbysiokogy;  by  Mr.  Headington. — Surgery;  by  Mr.  Headingtoo. 
— Midwifery  ;  by  Dr.  Ramsbottom.  —  Chemistry ;  by  Mr.  K* 
Phillips. — ^Materia  Medica  and  Pbarmacy;  by  Mr.  U.  Phillips. 

Middlesex  Hospital. — ^Dr.  P.  M.  Latham  and  Dr.  Southey  wJU 
b(^a  their  I^eclures  on  the  Practice  of  Phytic  and  the  Materia 
Medica  at. this  hospital,  in  the  first  week  of  October, — Dr.  Marrii* 
iQao  aod  Dr.  Ley  will  commence  their  Lectures  on  Miil«ifery, 
and  the  Diseases  of  Women  and  Children,  as  usual,  early  in.tha 
moDth  of  October. 

Mr.  Chirlce  will  commence  his  Course  of  Lectures  on  Mid-i 
wifery,  and  the  Diseuss  of  Women  and  Children,  on  Maaday* 
Oot.  €.  The  Lectures  are  read  every  mocningi  fWim  a  quattef 
past  ten  to  a  quarter  past  eleven,  for  the  convenience  of  studcntg 
attending  the  nospitals. 

Dr.  Davis  will  commence  his  first  winter  Course  of  Lectures  on 

the  Theory  and  Practice  of  Midwifery,  mai  ^n  the  Diseases   of 

Wo«en  and  Childrep,  Oct.  7>  ftt  six  o'olock  in  the  evening. 

Dr.  Qutteibuck  will  begin  his  Autumn  Course  of  Leeturei  on 
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the  Theory  and  Practice  of  Physic,  Materia  Medica,  and  Chemistry, 
on  Friday,  Oct.  3,  at  ten  o'clock  in  the  morniti;;,  at  No.  I,  in  the 
Crescent,  New  Bridge-street,  Blackfriars.— Pupils  are  admitted,  as 
usual,  to  attend  tlie  medical  practice  of  the  Geoeral  Dispensnry, 
Aldersgate -street,  and,  wlien  qualified,  to  visit  the  patients  at 
home. — Clinical  Lectures  on  the  most  interesting  cases  that  occur 
will  be  given  at  the  Dispensary  by  the  Physicians  in  rotation. 

Mr.  Good's  Course  of  Lectares  on  Nosology,  Medica]  Nomen- 
clature, and  the  Thecny  and  Practice  of  Medicine,  will  commence 
on  Monday,  Sept.  29,  lSl7i  Bt  the  Crown  and  Rolls  Kooms, 
Chancery-lane.  The  Course  will  extend  to  rather  more  than  three 
months,  and  be  repeated  three  times  a  year.  From  the  compre- 
hensiveness of  the  subject,  a  Lecture  will  be  given  daily,  instead 
ot  every  other  dny,  as  is  the  common  practice.  'I1ie  Introductory 
Lecture  will  commence  at  half  past  three  o'clock  in  the  afternoon ; 
the  subseq'ieot  Lectures  at  eight  in  the  morning. 

Dr.  Adams  will  commence  his  Course  of  Lectures  on  the  Insti- 
tutes and  Practice  of  Medicine  early  in  October,  at  No.  17i 
Hatton  Garden. 

Mr.  R.  Phillips  will  commence  a  Course  of  Lectures  on  Che- 
mistry at  No.  €4^  Cheapside,  on  Oct.  6,  at  seven  o'clock  in  the 
evening. 

11.  Ores  of  Cobalt. 

The  principal  ores  of  cobalt,  known  in  Germany  by  the  names 
of  hobaltglatvc  and  speiskohaU,  are  of  a  very  complicated  nature ; 
and  the  analyses  of  them  by  different  chemists  differ  so  much  from 
each  other,  that  there  is  reason  to  suspect  them  not  to  be  chemical 
compounds,  but  rather  mechanical  mixtures.  Cobalt  glance  crys- 
tallizes in  cubes,  and  appears  to  contain  about  seven  per  cent,  of 
iron  pyrites.  Bernhardi  announced  long  ago  bis  opinion  that  this 
amall  portion  <k  pyrites  gave  its  crystalline  form  to  the  cobalt  ore ; 
for  it  IS  universally  known  that  the  primitive  form  of  iron  pyrites  is 
a  cube  ;  and  it  has  been  repeatedly  observed  that  a  very  small  quan- 
tity of  one  mineral  gives  its  crystalline  form  to  a  very  large  quantity 
of  another.  Thus  the  gres  de  Fontainbleau  has  the  crystalline  form 
of  calcareous  spar,  though  sometimes  the  quantity  ot  carbonate  of 
lime  which  it  contains  is  very  small.  In  like  manner  it  was  observed 
1^  Bucholz  that  about  three  parts  of  proto -sulphate  of  iron  give 
their  own  crystalline  form  to  !00  parts  of  sulphate  of  zinc.  Stro- 
meycr  and  Geblen  have  announced  that  arragonite  owes  its  crystal- 
line form  to  the  small  quantity  of  carhonate  of  strontJan  which  it 
usually  contains. 

Stromeyer  has  lately  subjected  glance  cobalt  and  speiscobalt  to  a 
new  and  very  careful  analysis,  in  order  to  determine  tlieir  constitu- 
tion. He  found  a  ipecimen  of  this  ore  from  Skutterud,  in  Modum- 
klrchspiel,  Norway,  of  the  spe«£c  gravity  6*231<>,  composed  si 
follewa  :— 
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Arsenic 43-4644 

Cobalt    33'1012 

Inn   3-2324 

Snlphut     ; 20-0840 

39-8820 
OTof — 

Sulphuret  of  cobalt 49-3852 

Persulphuret  of  iron 7"0324 

Arsenic 43-'J644 

-  99-8820 
If  the  sulphuret  of  cobalt  be  a  compound  of  one  atom  cobalt  and 
two  atoms  sulphur,  then  (be  above  analvsis  indicates  seven  ntums  of 
sulphuret  of  cobalt,  one  atom  of  persulphuret  of  iron,  and  about 
«ight  atoms  of  arsenic.     ' 

According  to  Siromeyer's  analysis,  crystallized  speiscobalt  from 
BJegelsdorf,  In  Hesse,  of  the  specific  gravity  6-44it,  conuuuB  the 
following  constituents  :— 

Arsenie 74*217* 

Cobalt    20-3135 

Iron   a-4257 

-      Copper 0-1586 

Sulphur 0-8860 

99-0012 
or — 

Arseniuret  of  cobalt 51-6978 

-  Arseniuret  of  iron 9-1662 

Persulphuret  of  iron 1  '5556 

Sulphuret  of  cojqier 0-2046 

Arsenic 36-3770 

99'0012  _    , 

I  suspect  that  Professor  Stromeyer's  statement  of  the  proportions 
in  which  col)alt  and  iron  unite  with  arsenic  are  rather  hypothetical. 
Arsenic  ia  one  of  ihe  siibstuncet  which  requires  further  eluciiiatioji 
before  it  can  be  made  to  accord  pi-iperly  with  the  atomic  theory. 
Our  present  knowledge  indii-ati-s  175  as  its  weight;  but  on  that 
supposition  the  oxygen  contained  in  both  its  acids  must  be  repre- 
sented by  fractionable  numbers ;  for  arsenious  acid  is  a  compound  of 

Arsenic    4-75 

Oxygen    1*5 

uid  arsenic  acid  is  a  compound  of 

Arsenic    *-75 

Oxygen   2-9 

Now  to  make  these  numbers  accord  with  the  atomic  theory,  we 
vi^t  suppose  that  aneaipus  uud  )s  a  compouad  of  two  atoms 
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arsenic  am)  three  atoms  oxygen,  and  arsenic  acid  of  two  atoms 
arsenic  and  five  atoms  oxygen.  But  from  the  comtitulion  of 
arseiiiate  of  lead  and  arseniate  of  lime,  both  of  which  are  accurately 
known,  there  can  be  no  doubt  that  the  equivalent  mnnber  for  the 
weight  of  an  atom  of  araenic  acid  is  7*25.  As  these  determinaiioDi 
do  not  accord  with  the  above  numbers  given  by  Strotaeyer,  1  may 
state  here  what  the  composition  of  speisctJbalt  ought  to  be  according 
to  his  experiments; — 

Arseniuret  of  cobalt AK'92 

Arseniuret  of  iron , 6*36 

Persulphuret  of  irou 1'55 

Sulphuret  of  copper 0*20 

Arsenic 44'5S 

99*58 
In  the  course  of  his  experiments  Stromeyer  latisfied  himsielf  that 
'  the  best  moiie  of  separating  arsenic  from  iron  is  by  a  current  of  euU 
phureted  hydrogen  gas.  When  the  arsenic  ie  acidified,  and  throftn 
down  by  means  of  a  salt  of  lead,  it  carries  along  with  it  sttme 
arseniate  of  iron.  He  satisfied  himself,  likewbe,  that  cobalt  can- 
pot  be  freed  from  iron,  either  by  means  of  caustic  ammonia  or  car- 
bonate of  ammonia.  The  best  process  for  separating  these  two 
metals  is  the  addition  of  some  oxalic  acid,  a  method  first  employed 
by  Tupputi.  The  whole  of  the  oxalate  of  cobalt  is  thrown  down, 
while  the  oxalate  of  iron  remains  in  solution. 


UI.  Register  of  the  Weather  at  New  Maltim,  in  Yorkshire. 

March,  1817.— Mean  pressure  of  bAroroeter,  29-60;  max. 30-30; 
inin.  28-10.  Range,  2-20  in.  Spaces  descried  by  the  curve,  8-92 
in.  Number  of  changes,  20. — Mean  temperature,  4050°;  max. 
58°;  min.  24°.  Range,  34°. — Artiount  Of  rtiia  and  snow,  0-81 
in.  Wet  days,  5.  Prevailing  wiffls,  S  and  W.  N,  2.  SE,  1. 
S,  7.  SW,  7.  W,  10.  NW,  2.  Var.,  2.  Number  of  brisk 
winds,  5.  Boisterous,  8. — Character  of  the  period:  cleafj  dry,  and 
cold. 

April. — Mean  pressure  of  barometer,  SO-221 ;  Max.  30-65; 
min.  29-60.  Range,  1-05  inch.  Spaces  described  l)y  the  curtfe, 
6*27  in.  Number  of  changes,  19. — Mean  temperature,  44-66°; 
max.  62°;  min.  27.  Range,  35°.— Amount  of  raifi  and  snow, 
0-41  inch.  Wet  days,  2.  Prevailing  wind,  N.  N,  14.  NE,  2. 
E,  i.  SE,  1.  S,  1.  SW,  1.  W,  5.  NW,  4.  Var.,  1. 
Number  of  brbk  winds,  3.  Boisterous,  I.— Character  of  the 
period  :  dense,  fair,  and  dry,  with  a  Very  low  temperature. 

May. — Mean  pressure  of  barometer,  29-630;  iohx.  SO'34} 
min.  29-15.  Range,  1-19  in.  Spaces  dcacrihed  by  the  curve,  6'14 
in.  Number  of  chaoges,  13. — Mean  temperatu=[«,  4875°;  !««• 
64°^  min.  33".  Range,  Sl°— Amount  bf  riiin,  1-8B  in.  Wet 
liays.  8-     Prevailing  rApA,  uortlfcriy.     N,  8.    NE,  5.    SE^  «. 
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S,  3.  SW,  6.  W,  2.  Var^  5.  Numbn  of  bnak  windp,  «. 
Boitterou^  3.— <:bancter  of  tbe  period :  cold  and  elwngesble^ 
with  Btbickand  ploudy atmcaphere  for  ilie  mottpRrt. 

Jitn«.<— M««n  presuire  of  barometrr,  2^*684 ;  mav-  30'32 1  mip. 
Si'tio.  Hj|Dg«,  1-47  ii>>  Spaces  described  by  the  curve,  7'46  in. 
IJumber  of  chaogea,  15, — Mean  temperature,  59*50°;  coax.  H2°{ 
(nin.  42°.  Range,  40°. — ^Amouol  of  raid,  exactly  4  in.  Total 
this  yeai,  9-75  io.  Wet  days,  15.  Wiods,  light  and  variable. 
NE,3.  JE,3.  SE,3.  S,  5.  SW,  8.  W,3.  NW,  1.  Vflr.,4. 
Number  of  brisk  winds,  3.     Boiilerous,  2. 

Fiona  the  commeaceineDl  oi  this  month  to  tbe  new  moon  (ths 
14tfa)  tbe  weather  was  uncommonly  wet,  wiib  scarcely  an  interral  <^ 
a  faif  day;  and,  tbe  temperature  having  twice  nsen  a  little  abora 
the  r^ular  maximum,  was  followed  by  thunder  storms.  On  the 
iOth  the  lightning  was  extremely  vivid ;  and  tbe  thunder,  whtck 
almost  instantly  followed  it,  was  the  loudest  that  has  been  beard 
here  for  seveial  years.  Tbe  wind  during  this  storm  veered  to  every 
point  of  tbe  compass  in  less  (ban  an  hour.  From  the  13th  to  thb 
ISth  ^re  was  a  regular  increase  of  temperature,  and  a  similar  de- 
crewe  of  pressure.  On  thp  I9th  the  thermometer,  fixun  one  to 
nearly  four,  p.  m.  indicated  80° ;  and  frpm  seven  to  eleven  in  tha 
evening  the  lightning,  which  at  this  place  was  not  accompanied  with 
thunder  or  rain,  was  vivid  and  incessant. 

The  thermometer  indicated  82°,  tbe  nMximum  of  the  period,  on 
(be  20tb ;  80°  on  tbe  three  following  days ;  end  TJ°  on  tbe  2&thr 
Iq  the  afternoon  of  this  day  we  Imd  another  thunder  storm,  with  a 
few  flashes  of  vivid  lightning,  and  the  greatest  fall  of  rain,  for  the 
time  it  continued,  perh^pe  every  remembered  here,  the  amount,  as 
measurfld  from  tbe  gauge  in  about  35  miDutei,  beii^  equal  to  a  full 
inch  and  a  quarter.  The  temperature  and  pressure  again  decreased ; 
and  heavy  ahowers,  with  distant  thunder  at  intervids,  closed  tbt 
period. 
«wjf«ttw,/»%i,  isn.  J-  S. 

IV.  Explosion  in  a  Durham  CoaUpit,* 
It  is  mth  feelings  of  the  most  painful  nature  that  we  this  treelc 
find  it  our  melancholy  duty  to  record  one  of  those  awfiil  cala«)ilief 
under  which  this  part  of  the  country  has  so  severely  suffered,  b«t 
from  which  we  had  fondly  hoped  that  the  discoveries  of  science  had 
nearly  relieved  us.  On  Monday  last,  tbe  30th  ult.  about  elevef 
o'clock  in  the  forenoon,  tbe  carbureted  hydrogen  gas  in  the  Rpw 
Pil,  at  HarnitoD  Colliery,  on  the  River  Wear,  unfertunat«iy 
ignited,  when,  our  readers  will  learn  with  regret,  that  no  few«r 
than  38  men  and  boys  lost  their  lives  from  tlie  violence  of  the 
Viaat.    It  is  described  to  us  as  otte  of  the  most  vitdent  explofiiow 

•  C^M  A«ia  (he  NewCMtIt  ChrMicI*  •«  Itf  J  A. 
& 
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which  has  happened  for  years ;  corves,  trams,  and  sereral  utensils 
used  at  the  bottom  of  the  pit,  being  blown  into  the  air,  together 
with  the  bodies  of  two  of  the  unfortunate  workmen,  one  with  the 
head  off,  and  the  other  cut  in  two  in  the  middle.  There  were  41 
workmen  down  the  pit  at  the  tttne  of  the  explosion;  38  of  these 
have  perished,  as  we  have  stated ;  the  remaining  thre«  are  expected 
to  recover.  All  the  sufferers,  except  one  from  Fatfield,  belonged' 
to  New  Painshaw,  and  were  buried  there  on  Wednesday  afternoon. 
Amongst  them  were  ten  belonging  to  one  family,  viz.  the  gi^nd- 
fiither,  his  two  $ons,  and  seven  grand-sons.  On  Tuesday  a  Coro- 
ner's Inquest  was  held  upon  the  bodies,  when,  after  a  patient  inves-  ~ 
ligation,  ibe  Jury  returned  a  verdict,  '*  that  the  deceased  had  got 
their  deaths  by  an  explosion  of  fire-damp,  occasioned  by  the  using 
of  candles  instead  of  the  safety  lamp^,  contrary  to  orders  given. "^ 
Upon  so  delicate  a  subject  as  the  origin  of  this  melancholy  accident, 
we  feel  ourselves  unwilling  to  say  much;  but  as  some  notice  of  it 
may  be  expected  by  our  readers,  we  shall  merely  state  that  we  un- 
derstand, from  the  best  authority,  it  appeared  to  the  Jury  that  the 
part  of  the  pit  in  which  some  of  these  men  had  been  set  toworlc 
that  day  was  not  clear  of  6re-damp.  This  circumstance  was  parti- 
cularly impressed  upon  them,  and  they  were  expressly  ordered  to 
use  their  safety  lamps ;  and  to  show  to  them  more  clearly  the  neces- 
sity of  using  them,  one  of  the  overmen  went  with  a  lamp  a  tittle  in 
advance  of  where  they  were  to  work,  to  prove  to  them  that  some 
portion  of  fire-damp  was  in  their  neighbourhood.  One  man,  how- 
ever, was  found  who  would  not  attend  to  these  directions,  but  used 
a  lifted  candle,  for  the  workmen  prefer  a  candle  to  the  safety 
laitips,  on  account  of  its  giving  a  greater  light.  When  perceived 
by  the  overman,  he  was  instantly  ordered  to  extinguish  his. candle 
and  light  his  tamp,  which  he  did.  A  short  time  after  he  was  found 
by  the  overman  again  using  his  candle ;  for  this  be  was  most  severely 
'  reptimsnded,  and  ordered  to  light  his  lamp.  This  he  did,  but  the 
overman  had  not  long  lell  him  when  the  esplosion  look  place  in 
that  part  of  the  pit  where  this  man  was  working ;  he  was  one  of  the 
sufferers,  and  it  is  therefore  only  conjecture  that  he  had  again  re- 
verted to  the  use  of  his  candle. 

But  the  painful  mirrative  does  not  close  here:  on  Wednesday 
afiemoon  some  of  the  workmen  went  into  the  Nova  Scotia  Pit  of 
the  same  colliery,  to  repair  some  part  of  the  pit  which  had  been 
injured  by  the  explosion  in  the  Row  Pit  on  Monday ;  and  not  re- 
turning in  time,  another  party  of  the  men  went  down  to  seek  them, 
but  were  obliged  to  return  without  effecting  their  object,  being  un- 
able to  proceed,  on  account  of  the  great  quantity  of  choke-damp 
which  had  entered  the  wurkings,  supposed  from  the  Row  Pit,  sub- 
sequent to  the  explosion.  The  eight  workmen  who  had  first  gone 
down  were  obliged,  thft'efore,  to  be  left  to  their  fate.  Their  bodies 
were  got  out  late  on  Thursday  evening;  six  of  them  were  quite 
dead ;  two  were  ttill  alive,  but  there  were  little  bopei  of  recoveiy. 
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V.  Explosion  on  Board  a  Coal  Vessel.* 
On  Friday  night,  July  4,  as  the  master  of  a  Scotch  sloop  lyin^ 
in  the  Tyne,  and  just  laded  with  coab,  was  going  to  l>ed,  his  candle 
Wifbrtunateij  ignited  a  quantity  of  gas  which  had  collected  in  the 
state  room,  and  produced  a  slight  explosion,  by  which  his  face  and 
hands  were  much  burnt,  and  the  curtains  of  his  bed  set  on  6re,  but 
they  were  soon  extinguished ;  anotlier  person  was  also,  we  under- 
stand, much  burned.  What  renders  tills  circumstance  the  moca 
curious  is,  the  coals  were  by  no  means  fresh  from  the  pit. 

VI.  Coal  in  Russia. 
An  attempt  to  raise  coal  is  now  about  to  be  made  in  Russia,  unda 
the  immediate  patronage  of  the  Emperor.  The  spot  fixed  upon  for 
this  purpose  is  in  the  vicinity  of  Tula,  celebi'ated  for  its  extensm 
iron-works.  Tula  is  the  capital  of  the  government  of  iliat  name, 
distant  fiom  Moscow  115  miles,  and  situated  on  the  river  Upha,  in 
long.  ;17°  24'  E.  and  lat.  54°  lO"  N.  Ail  the  measures  were  con- 
certed in  LondoD  with  bis  Excellency  Count  Lieven,  the  Russian 
Ambassador ;  and  on  June  20  Mr.  Longmire,  of  Whitehaven,  caroe 
to  London,  with  an  assistant  draughtsman,  and  four  pitmen,  be- 
longing to  Whitehaven,  and  two  borers,  previously  engaged  at 
Newcastle.  They  sailed  from  Gravesend,  for  St.  Petersburgh,  oa 
July  1— all  their  equipments  for  the  voyage  being  on  the  moat  ' 
liberal  scale.  They  are  to  winter  at  Moscow,  excepting  a  few 
occasionul  visits  to  Tula,  as  the  season  may  allow,  and  to  commencB 
operations  as  early  after  that  as  the  climate  will  permit. 

VII.  Query  respecting  the  Matter  caacreted  at  the  Bottom 
of  Coppers. 

(To  Dr.  ThoiDBon.) 
8IE, 
As  I  have  observed  with  pleasure  that  your  Annals  of  Philosophy 
is  open  to  inquiries,  however  apparently  trivial,  if  at  all  connected 
with  science,  allow  me  to  request  the  favour  of  you,  or  any  of  your 
scientific  readers,  to  say  by  what  process  can  the  concreted  mutter 
usually  formed,  in  the  course  of  time,  at  the  bottom  of  copjiers  ia 
general  domestic  use,  and  known  by  the  name  oi  ftr,  at  Jar,  be 
dissolved,  so  as  to  leave  the  metal  clear  and  open  for  the  comuioo 
methods  of  polishing  and  cleaning. 

With  much  respect,  yours, 
JmIs  24,  18IT.  A  Constant  Rbadeb. 

VIII.   Experiment  of  Lampadius, 

1  am  indebted  to  M.  Voa  Mons  for  an  account  of  the  following 

experiment  of  Lampadius,   which  he  says  is  a  decomposition  of 

•  Frop  (be  NewcatU«  Chronicle  of  Jalj  IS. 
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muriatic  scid.  Not  being  master  of  the  particular  viewi  and 
opioioos  of  M.  Von  Mons  and  M.  Lampadins,  I  do  not  pretend  to 
andcrstaad  the  drift  of  the  nperiaKDt ;  but  I  think  it  ri^t  to  give 
it  to  my  readen  as  I  received  it  :— 

Into  a  forged  iroo  tube  he  putt  a  mixture  of  two  onnccs  of  irott 
filing!  and  one  ounce  of  cakined  charcoal.  To  the  tube  n  adapted 
a  Heauan  retort  containing  a  mixture  of  one  ounce  of  fused  conamoo 
aalt  and  two  ounces  of  calcined  ulphate  of  iron.  The  tube  it  ccn- 
Bccted  with  a  pneumatic  trongh.  He  heats  in  the  fint  place  the 
tube  to  incmndescence :  then  he  raises  the  retort  to  a  wlute  heat. 
Tbe  products  are  carbonic  acid,  carbonic  oxide,  and  carbureted 
hjrdn^D.  The  gases  are  extricated  wilb  such  violence  that  they 
Ksemble  an  expk«ion. 

IX.  Note  respecting  the  Sugar  t>f  tlu  Acer  Psetidoplalarms. 
By  W.  A.  Cadell,  F.R.S. 

At  Carronperk,  in  the  county  of  Stirling,  od  March  7  «nd  8, 
1816,  incisioni  were  made  through  the  bark  of  a  grem  maple  tree, 
tbe  acer  peeudoplatanus  of  Lrianieua,  iti  Scotland  called  the  plane. 
The  tree  was  about  42  years  old.  The  incisions  were  made  in  the 
bark  of  the  trunk,  five  feet  from  the  ground.  The  tap  was  quite 
transparent  and  colourless,  and  flowed  freely,  so  as  to  fill  in  two  or 
three  hoars  a  bottle  capable  of  conuioing  a  pound  of  water.  At 
night,  the  weather  being  cold,  the  sap  froze,  and  hung  from  the 
hark  in  icicles.  Three  bottles  and  a  half  were  collected,  weighing 
io  all  a  lb.  4  02.  Some  days  after  this  the  flow  of  the  sap  from  (he 
incisions  ceased  entirely.  In  a  few  weeks  after  ibe  tree  was  col 
down. 

The  sap  was  evaporated  by  the  heat  of  a  fire,  and  gave  214  grains 
of  sugar,  in  colour  resembling  raw  sugar ;  in  taste  sweet,  with  a 
peculiar  flavour.  After  being  kept  15  months,  this  sugar  was 
slightly  moist  on  the  surface. 

Tlie  quantity  of  sap  ennployed  in  the  evaporation  was  24%(>  gr. 
(3  lb.  4  oz.) ;  tbe  quantity  of  sugar  obtained  from  it  was  214  gr. : 
therefore  in  smaller  numbers  IIC  parts  of  sap  yielded  by  evapora- 
tion one  part  of  sugar, 
J^Ia  S5,  I8II.  W.  A.  Cadbll.- 

X.  Mineralogy  and  Geology. 

Part  I.  of  a  most  extensive  collection  of  minerals,  consisting  of 
numerous  instructive  duplicates  collected  during  tbe  last  two  years 
on  tbe  Continent,  for  the  express  purpose  of  advancing  these 
sciences  in  this  kingdom,  by  Professor  H.,  a  disciple  of  Werner's 
(in  the  suite  of  the  Emperor)  who  has  consigned  them  to  be  sold  at 
\s^  2s.  6d,,  and  5^.  each  ;  several  hundred  will  he  exposed  to  view 
It  once,  to  obviate  the  trouble  of  opening  drawers,  and  those  of  one 

Srice  will  remain  separate  from  thoee  of  another.  By  Mr.  Mawe, 
fo.  14i>,  Strand.  Persons  desirous  to  add  to  iheir  collections  have, 
therefore,  an  opportunity  of  obtaining  these  rare  substances  at  m. 
very  moderate  expense.  .-.  , 
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XI.  Correction  of  a  Mistake  in  the  Epitome  of  Mr,  Solly's  Paper 
given  in  the  Account  of  the  Meetings^  the  Geological  Society 
tn  the  last  Number  of  the  Aonals  of  I^iiotopby.  By  S.  Soiiy, 
Esq. 

rro  Br,  Thomson.) 
SIR, 
In  transcribing  your  extract  frOm  the  transactions  of  the  Geolo- 
gical Society,  an  error  has  occurred,  wliith  I  hope  the  following 
statement  will  enable  you  to  correct. 

The  short  account  of  Finbo;  which  I  drew  up  by  desire  of  M. 
Suedenstierna,  does  not  (as  stated  in  yoar  last  number)  assert  that 
the  gmnile  containing  the  pyrophysalite,  gadoliniie,  yttrotantalite, 
yttrocerite,  thoride,  &c.  &c.  is  situated  in  one  of  the  ridges  of 
granite  gravel  or  saod  oasen,  but  that  it  is  surrounded  by  the  usual 
varieties  of  the  gneis,  which  I  do  not  consider  as  a  stratified  rock. 
Wlien  the  mica  is  very  abundant,  it  generally  runs  in  a  particular 
direction ;  bat  this  appearancft  of  stratification  h  coMiftUally  inter- 
rupted by  a  granitic  structure  rising  through  the  gneis,  and  Ct-Osslrfg 
it  in  every  direction.  For  a  long  time  I  cousidered  the  mioa  as  indt- 
catJAg  a  dip  of  the  gaeis,  as  it  very  frequently  rises  towards  the  S.IL 
t  expected  to  meet  with  older  and  lower  strata  in  that  direction; 
but  these  distinctions  seem  scarcely  admissible  among  the  crags  of 
Scandinavia.  The  headland  in  which  Finbo  is  situated  terminates 
otje  of  the  sonthtrn  ramifications  of  the  granitic  ridge  which  sepa- 
rates the  basin  of  Lalie  Silgiar  from  that  of  Lioke  Runnt  The 
former  is  reptete  with  stratified  mastes,  to  which  the  denominations 
of  floetz  or  of  transition  may  be  optionally  applied.  Felspar,  sili- 
ceous porphyry  resting  upon  sand-stone,  extend  along  the  northern 
side.  Calcareous  and  argillaceous  strata  predominate  along  the 
eastern  and  southern  boundaries.  The  basin  of  Runn  contains  mere 
loose  sand,  clay,  and  gravel.  A  ridge  of  the  latter  extending  from 
Lake  Mcelar  to  Lake  Runn,  across  which  there  are  traces  of  it  upon 
a  chain  of  islands,  induced  me  to  mention  the  sand  oBsen,  which 
I  consider  as  bearing  evidence  of  tremendous  currents  wWled  across 
Scandinavia  from  N.  to  S.,  leaving  behind  them  merely  substances 
of  the  hardest  nature,  the  immense  size  of  some  of  the  blocks  scat- 
tered over  them,  particularly  at  the  southern  termination  of  Lake 
Runn,  also  at  Afwesta,  &.c.  The  maofler  in  which  similar  frag- 
Aients  of  inferior  size  extend  over  the  south  cX  Sweden,  and  are 
formed  again  upon  the  opposite  side  of  the  Baltic,  readiing  far  in- 
land, and  piled  up  over  chalk,  sand,  clay,  vegetable  mould,  and 
])rosirflte  forests,  seem  connected  with  various  phenomena  4» -other 
parts  of  Europe.  The  supposition  that  the  northern  regions  Of  the 
globe  have  been  swept  by  currents  which  have  subsided  as  they  have 
receded  from  the  pole,  serves  to  explain  the  prevalence  of  siliceous 
detritus  along  the  Baltic,  and  of  calcareous,  marly,  anfl  bltu- 
ipjnous  deposites,  around  the  Mediterranean, 
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Article  XII. 

M^rottomkttl,  Maanetical,  and  Meteorological  Observations. 
By  Col.  Beaufoy,  F.R.S. 

Buskey  Heath,  near  Stanmore. 
LktilDde  51°  ST'  W  North.    Loniitude  wal  in  time  1'  80-T". 


Astronomical  Observations. 
EnenloB  of  Japiler'i  fint  wlellit- 


I  r  00"  mean  time  at  Binbey. 
1  S    81     mean  lime  at  Gteenwic 
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REMARKS. 

Seventh  Month. — 6.  Some  raia,  a.m.:  windy:  twilight  orange 
coloured.  7-  Cumulostralus :  fair.  8,9.  Fair:  cloudy:  redsua- 
set.  10.  Cloudy:  calm:  a  light  shower.  II.  Cloudy:  a  light 
fhower,  a.m.  VI.  Cloudy:  a  light  shower  early:  ftir  day. 
13.  Large  Cirri:  fine,  a.m.:  Cinocumuhis :  Cirrostratus:  windyj 
cloudy :  shower,  evcoing.  14.  Cloudy  morning,  followed  by 
several  slight  showers.  15.  Rain  id  the  night,  and  a  wet  morning; 
much  Cirrostratus,  tvith  a  pretty  calm  air :  afterwards  the  Nimbus 
prevailed,  with  sudden  sliowei^ ;  and  it  was  stormy  at  night. 
IG.  Cloudy:  calmer:  fair.  1?.  Cloudy:  Cirrocumulus :  Cirro- 
stralus :  foir  day :  rain  in  the  night  af^er.  18,  19.  Cloudy:  windy: 
&ir:  a  ruby-coloured  twilight,  tlie  clouds  rapidly  dispersing  at  the 
time.  20.  Cirrostratus,  alternating  with  Carocumulus:  then 
Cumulostratus  and  rain  in  the  evening.  21.  Cloudy,  windy,  a.  m.: 
«  fine  display  of  Cirroslratut  in  elevated  beds,  passing  to  Cino- 
aanutus. 

Eighth  Mortth. — 1.  Chiefiy  showery  for  the  last  tea  days,  with 
thunder  three  times. 

RESULTS. 

The  wi(id  uniformly  westerly,  a  single  observation  excepted^  whicb 
was  of  short  continuance. 

Baromieter:  Greatest  height 30*00  inches 

Least 29-Oe 

Mean  of  the  period  ....  29743 

TtienDometer:  Greatest  height 7^° 

Least 41 

Mean  of  the  period 59-32 

Mean  of  the  hygrometer,  48°.  Rain,  1*95  in. 

The  period  was  throughout  changeable,  cloudy,  and  windy,  tbe 
barometer  fluctuating  (save  in  one  depression)  between  the  limits  of 
29-5  and  30  inches. 

ToppBNnAM,  L.  HOWARD. 

Eighth  Month,  23,  I8I7.      . 

P.S.  The  following  observation  was  communicated  to  me  by  my 
friend  Thomas  Forster,  at  Tunbridge  Welb : — 

Jnly  tiO,  1817. — ll**  SO",  p.m.  A  fine  coloured  paraselene, 
about  23°  ENE  of  the  moon.  It  lasted  about  three  minutes;  and 
then  there  broke  out  from  it  a  tapering  or  conical  band  in  the  direc- 
tion Jrom  the  mooD,  i.  e.  ENE ;  and  in  a  minute  more  the  wfac4e 
disappeared.  Features  of  Cirrostratus  were  discernible  at  the  edge 
of  toe  thin  cloud  in  which  it  was  seen. 
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OCTOBER,  I8I7. 

Article  I. 

a>4  Descriptum  of  the  Laurus  Cinnamomum,  By  Henry  Mushalt; 
Esq.  Staff  SurgeoD  to  the  Forces  in  CeyloD,  CommuDicated  by 
the  Right  H(Hi.  Sir  Joseph  Baaks,  Ban.  G.C.B.  P.R.S. 

(Kesd  at  the  Royal  Society,  in  March,  I8I7.) 

xH^  laurus  ciaDamomum  belongs  to  class  Enneaiulna,  onJei 
Mooogynia,  of  the  LiDiman  airaDgemeDt  of  plants ;  specific  cba- 
tacter,  "  foliis  tnoervis,  oTato-oblongis,  nervis  versus  apicem  era- 
nescentibus." 

Roots  branchy  and  ligneous.  The  bark  of  [he  roots  has  the  pun-i 
gent  smell  of  camphor,  with  the  delicious  odour  of  cinnamon ; 
jields  camphor  by  distillation  ;  wood  light,  fibrous,  and  inodurous.. 

The  tree  grows  to  the  height  of  irom  20  to  30  feet.  Trunk  from 
II  to  18  iocnes  diameter;  irregular,  knotty,  covered  externally  wilH 
an  ash-coloured,  thick,  rough,  scabrous  bark;  inner  bark  reddish. 
The  bark  of  the  young  shoots  is  often  beautifully  speckled  with  dark 
green  and  light  orange  l-oluurs. 

Branches  numerous,  strong,  horizontal,  and  declining.  Branch- 
lets  CFoss-anned, 

leaves  oblong,  from  six  to  nine  inches  long,  and  from  two  to 
three  broad ;  botn  ends  sub^acute;  entire,  flat,  three-nerved,  laiersl 
nerves  vanishing  as  they  approach  the  point;  smoothj  superior  sur- 
&ce  dark  green,  shining;  inferior,  green;  grow  in  pain,  opposite, 
«Kssed. 

Petiole  half  cyliadrical,  slightly  channelled  aboye,^  about  thte« 
fourths  of  an  inch  longj  has  the  odour  and  taste  of  cinnuiMHi.    - 

¥,L.X.Nnv.  •     Q  G„„g|(, 
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PeduDcles  many-flotvered,  long,  lateral,  and  termiD&l;  flowers 
hermaphrodite,  white ;  calyx  none ;  corolla  six-clefi ;  stamens  nine. 

The  fniit  is  an  oval  beriy,  lai^r  than  s  black  currant ;  adheres 
to  the  receptacle,  like  the  acorn ;  the  receptacle  is  thick,  green, 
and  hcxangular ;  when  ripe,  the  skia  is  bluish-brown,  thickly 
scattered  with  white  spots ;  under  the  skin  is  a  greenish  pulp, 
slightly  acrid,  has  a  terebinthine  odour,  and  tastes  in  some  degree 
like  the  berries  of  the  juniper.  This  pulp  covers  a  thin,  tough 
shell,  which  contains  an  oily,  soft,  pale,  rose-coloured,  inodorous 
kernel.    The  tree  emits  do  smell. 

The  young  leavei  have  in  general  a  scvlet  or  %ht-liver  colour, 
with  yellow  veins ;  as  they  acquire  maturity  they  become  olive,  thea 
green,  and  before  they  fall  olive-yellow :  mature  leaves,  whea 
bruised,  have  a  strong  aromatic  oiom,  and  the  biting  sharp  taste 
of  cloves. 

Crows  and  wood-pigeons  devour  the  benies  with  great  avidity : 
the  productive  quality  of  the  seeds  remain  undestroyed;  and  by 
this  means  the  plant  is  disseminated  to  a  great  extent  of  country, 
and  is  fuund  even  in  the  thickest  and  most  impassable  judgles. 

Buffaloes,  goats,  deer,  and  horses,  eat  the  leaves  with  great 
eagerness. 

The  flowers  appear  in  January  and  February;  and  the  seeds  ripen 
io  Jone,  July,  and  Augmt.  l%c  odoor  «€  the  4owen  is  to  people 
in  general  disagreeable !  to  many  it  is  like  the  soeBt  esliBlea  from 
newly  sawa  hooes ;  \o  oyiers,  with  St.  Fterw,  "  the  flowen  ef  the 
cinnamon-tree  smell  llkf  hu^an  excrement." 

The  prepared  bark  of  this  tree  is  the  highly  esteemed  spice  cin- 
namon, which  is  perhaps  the  most  useful,  certainly  the  most^eoe- 
rally  gnrtefiil,  of  all  the  aromatics. 

Thunberg,  who  visited  Ceylon  hi  1775,  and  who  has  given  a 
fuller  account  of  the  cinnamon-tree,  and  of  the  pieparatioa  of 
cinnamon,  than  had  been  published  before  his  time,  appears  to 
haTc  obtained  his  in  for  mat  ion  respecting  the  tree  chiefly  from  Bur- 
tnan  and  the  chaUahs,  or  cinnamon-peelers.  He  has  enumerated 
a  number  of  sorts  of  laurus  cinnsmoRiDm'  Wis  distinctions  are  not 
founded  either  on  an  external  or  internal  variation  of  the  plaot^ 
but  on  a  real  or  supposed  difference  of  the  taste,  flavour,  &c.  of  a 
preparation  of  its  bwlc.  His  first  five  sorts  are  the  produce  of  tbif 
laurua  cinnamomum,  and  have  Obtained  from  the  chaliahs  the  fol- 
lowing characteristic  denominations :  rasse  kirrundu,  nai  Jcuruodti, 
capura  kurundu,  cahatte  kurundu,  and  sevel  kurundu ;  from  the 
Cingalese  adjectives,  rassi  (sweet),  nai  (acrid  or  sndie),  capnm 
(camphoric),  cahatte  (astringent),  sevel  (mucilaginous).  ITiese 
distinctions  are  arbitrary  and  comparative,  imaginary,  and  ill-de- 
fined. 

Two  peelers  barely  evw  agree  in  giving  the  same  denomination  to 
a  similar  piece  of  cinnamon.  The  diversities  of  the  quality  of  cin- 
namon do  not  appear  to  arise  from  any  varieties  of  the  plant,  hut 
from  care  and  skill  in  its  preparation,  the  scil  and  exposure  of  the 
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countiy,  the  age  end  liealtb  of  t)ie  plant.  The  cinnamoo-tree  is 
nrely  fouad  except  od  tlie  soutb  and  west  aipect  of  ilie  bland.  It 
is  chiefly  procured  betwecB  Negombo  and  Matura ;  beyond  these 
limits  the  baric  is  never  of  n  good  quality ;  it  has  little  taste,  and  ii 
greatly  deficient  of  the  spicy  aroaiBtic  Savour  of  cinnaaion.  Evea 
between  these  limits  the  cinnimon  is  not  of  the  same  quality :  ex- 
posure, soil,  shade,  and  oilier  circumstaaees,  have  powerful  effects 
in  producing  a  corresponding  variely  of  the  excellence*  and  defects 
of  the  produce  of  the  tree. 

The  dawul  kurundu  of  ihe  Cingalese  is  divided  by  Thunbei^  into 
two  species,*  and  form  his  sixth  aad  srventh  sorts.  His  eighth^ 
ninth,  and  tenth  sorts,  donot  belongtotbe  laurelgenus. 

The  dawul  kurundu,  nika  dawula,  and  nika  kurundu,  of  the 
Cingalese  [launta  casta.  Lino.)  abounds  in  many  parts  of  Ceylon. 

llie  trunk  of  the  dawul  kurundu  i^  branchy  and  crooked,  leaves 
ovato-lanceolated,  entire,  from  four  to  six  inches  long,  and  from 
one  to  two  inches  broad :  three  nerved  ;  the  lateral  nerves  terminate 
before  they  reach  the  point  of  the  leaf,  aod  joio  the  middle  oile ; 
above  the  petiole  smooth,  alternate ;  upper  surface  dusky-green-; 
under  surface  pale  grey;  peliole  half  cylindrical;  flat  above; 
flowers  inodorous,  whiiisli,  verticiilated,  sessile;  calyx  commoti; 
four-leaved ;  leaves  roundish,  concave ;  contains  five  distinct 
flowers  with  short  peduncles;  cortdla  six-petalled,  ovato-concavc, 
nearly  equal ;  filaments  nine,  shorter  than  the  corolla ;  stile  short ; 
stigma  obtuse ;  berry  blad(,  round,  aad  a^out  the  size  of  a  large 
currant.  Under  the  skin  of  the  berry  is  a  bitterish  pulp,  which 
separates  easily  from  a  thin,  fra^e,  membranous  pellicle,  that  con- 
tains an  excessively  bitter  kernel,  one  seeded. 

The  baH[  of  the  root  is  extremely  bitter ;  the  leaves,  and  the  bark 
lof  the  trunk,  and  branches,  are  bitter,  and  have  in  a  very  slight 
degree  the  taste  and  odour  of  myrrh. 

This  ii  the  eannella  de  mattoof  the  Portuguese,  the  wildc  caneel 
of  the  Dutch,  and  the  launis  myrrha  of  Loureiro. 

Dawul  kurundu  in  the  Cingalese  language  means  drum  cinsa- 
moD ;  aitd  audiors  have  asaeilcd  tliat  dnvm  and  tubs  were  made  of 
the  wood  of  this  tree.  I  have  not  been  able  to  find  that  any  use  is 
made  of  the  dawul  kurundu  in  Ceylon,  dther  in  medianc,  or  for 
eeonomtcal  purposes. 

The  koniwa,  or  karaa,  of  the  Malabar  coast,  )»»  in  several 
botanical  works  been  classed  as  a  synonyme  with  the  dawul  kumndM. 
It  has  been  so  classed  in  Wildenow's  edition  of  the  Genera  Plan- 
tanim.  Whether  we  eont«ij|^te  the  ample  description  of  the 
karuwa  by  Governor  Van  Rheede,  or  exaniine  the  quality  of  its  pre- 
pared bark,  no  specific  difference  can  be  discovered  between  the 
cinnamon-tree  of  Ceyloa  and  the  karuwa  of  the  Tamools. 

The  similarity  of  the  oppellatioos  by  the  people  of  Ceylon  and 

*  Thii  civilian  ke  hai  cegi W  fron  IBarmaB,  wbs,  turn  (wo  ^nenjyiOM  appfl- 
IttieuGBr  Ike  wnt  ^wt,  nsde  iwe  ivrti  or  nuiftict  vf  It, 
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the  Malabar  coast  atrongly  support  this  opinion.  The  Tatnool  name 
tor  ciDoamon  is  kania  puttay,  or  bark  of  the  kaniwa ;  the  Cingaleie 
term  is  kurundu  potto,  the  Inrk  of  tiie  kurundu,  or  kurundu  gaha: 
one  of  these  terms  appears  to  be  a  corruption  of  the  other,  although 
it  be  not  evident  which  of  them  is  the  ordinal. 

The  prepared  bark  of  the  karuwa  is,  according  to  good  authority, 
inferior  to  the  best  Ceylon  cinnamon.  It  a,  however,  allowed  to 
be  superior  to  the  produce  of  the  cinnamon-tree  which  is  found  in 
the  northern  and  eastern  part  of  the  island. 

It  is  difficult  to  conceive  how  the  dawul  kurundu  obtained  the 
appellation  of  laurus  casia  by  Unnceus,  and  had  qualities  attributed  - 
to  its  bark  which  it  does  not  in  the  slightest  degree  possess.  UnnsuB 
appears  to  have  been  misled  by  the'  works  of  former  botanisn. 
Paulus  Hermanns  was  physician  to  the  Dutch  settlements  in  Ceylon^ 
and  was  one  of  the  nrst  who  described  the  plants  of  the  i^abd. 
Many  of  his  descriptions  are  inaccurate  and  defective.  Burman 
copied  bis  inadequate  description  of  the  cinnamon-tree,  but  little 
improved,  into  his  Thesaurus  Zeylanicus;  from  which  Linneua' 
transferred  it  into  his  Flora  Zeylanica. 

The  following  circumstance  may  have  very  materially  contributed 
to  the  misconception  of  linneus. 

In  Burman'g  Works,  Plate  XXVII.  is  delineated  a  figure  of  tho 
kunis  cinnamomum ;  and  another  drawing  of  the  same  plant, 
difiering  io  no  essential  circumstance,  is  given  in  Plate  XXVIII., 
but  which  Burman  has.by  mistake  asserted  to  be  the  dawul  kunmdu. 
Bunnen  observes  that  Herman's  description  of  this  plant  is  obscure 
and  unsatis&ctory ;  and  seems  to  have  perceived  the  incoogrui^  of 
bis  own  plate  with  the  description  added,  which  is  probably  chiefly 
taken  from  Kerman.  It  is  evident  that  Burman  was  undecided  in 
his  conjectures  respecting  the  qualities  of  the  dawul  kurundu,  and 
leaves  the  subject  to  be  determined  by  those  who  bad  an  opportuni^ 
of  examining  the  plant  in  its  native  soil.  Linnsus  may  by  thb 
mistake  have  been  misled,  and  confounded  the  two  plants  by  assign- 
ing the  aromatic  qualities  of  the  laurus  cinnamomum  to  the  dawul 
kurundu,  which  has  perhaps  by  this  means  obtained  the  name  of 
laurus  casia. 

Burman  has  been  equally  unfortunate  in  enumerating  two  other 
species  of  cinnamon  under  the  denomination  of  kurundu  pelle  and 
kurundu  ette.  The  first  term  specifies,  in  the  Cingalese  language, 
a  young  cinnamon  plant ;  the  second,  the  seed  or  berry  of  the 
cinnamon-tree. 

Thunberg  followed  next.  It  is  not  evident  that  he  percdved 
Burman's  mistake ;  he  certainly  did  not  rectify  it ;  and  his  authority 
has  tended  to  confirm  the  errors  of  his  predecessors.  He  seems  to 
have  confounded  the  dawul  kurundu,  laurus  casia  (the  wilde  cancel 
of  the  Dutch),  with  the  natural  or  uncultivated  cinnamon-tree 
which  grows  spontaneously  in  the  woods.  Wlien  Thunberg  means 
to  describe  the  prepared  bark  of  the  laurus  casia,  he  gives  the  cor- 
rect distinctive  marks  of  the  prepared  bark  of  the  truoka  sod 
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bnoches  of  ciDnamoD  trees  too  old  to  afford  good  cinnamon.  He 
says,  '*  the  laarus  casia  yields  a  coarse  kind  of  cinnamon,  and  seems 
to  be  merely  a  variety  of  the  former,"  (the  laurus  cinnamomam) :. 
again^  "  It  is  probable  that  the  coarse  and  finer  cinnamon,  or  tlie 
laurus  cinnamomum  and  casia,  are  merely  different  varieties* 
arising  from  the  climate,  and  especially  from  the  soil." 

Mr.  Forbes,  in  his  Oriental  Memoirs,  seems  to  have  ako  con^ 
founded  the  two  plantt,  and  applies  the  term  casia  to  the  laurus 
dnnamoraum.  His  words  are :  "  The  leaves  of  the  casia  are 
smaller  than  the  laurel,  and  more  pointed.  Those  of  the  cinnamoo 
still  more  delicate ;  the  blossoms  of  both,  like  the  flowers  of  the 
arbutus,  hang  in  bunches^  white,  and  fragrant ;  the  fruit  resembles 
an  acorn.  .  The  young  leaves  and  tender  shoots  are  of  a  bright  red, 
chan^ng  to  green  as  they  approach  maturity ;  they  taste  of  cinna- 
mon," &c.  This  isan  exact  description  of  the  cinnamon-tree,  txrt 
of  the  laurus  casia. 

The  dried  leaves  of  the  cinnamon-tree  have  an  olive-yellow 
colour.  They  are  shining  and  glossy;  thick,  crisp,  and  durable; 
the  three  nerves  are  protuberant  on  the  inferior  side  of  the  leaf; 
they  endure  for  several  weeks  the  heat  and  rains  of  a  trcnical  cli- 
mate, without  losing  their  spicy  aromatic  taste;  tfaey  have  m  a  con- 
siderable degree  the  acridity  and  flavour  of  doves,  Commelious 
informs  us.  that  they  afbtd  oil  of  ckives  by  distillatioa.  They 
give  an  excellent  simple,  and  spirituous  water,  and  an  essential  oil, 
accordif^  to  Dr.  D«icer.  In  Cayenne  they  are  employed  in  the 
^tillation  of  rum,  to  improve  its  fiavour. 

Is  the  leaf  of  the  ciooam<n-tree  the  malabathnim  folium  or 
rfblium  indicum  of  the  ancients?  Tamaju  patra  is.  the  Sanscrit 
appellation  for  cionaraoo,  of  which  term  malabathrum  seems  to  he 
only  a  varied  pronunciation,  i:^  slig^  coniiptLoo.  I  am  awsre  tiiat 
some  authors  are  of  ofHnion  that  the  mriabathnim  folium  is  the 
produce  of  the  Uurus  caryophyllns,  laurus  kulit  cawang,  and  that 
others  assert  that  it  is  the  leaf  of  the  piper  betel. 

The  leaf  of  the  piper  betel  does  itot  possess  the  qualities  ascribed 
(s  the  folium  indicum.  When  firesh  pulled  the  betel  leaf  is  soft  and 
succulent,  and  very  soon  loses  its  acnd  quality.  ^  drying,  it  be<- 
comes  thin,  flexible,  tasteless,  and  inodorous,  fbe  natives  rarely  use 
it  when  more  than  two  or  three  days  pnUed.  Tlie  malabathrum  was 
held  in  high  estimation  by  the  Greeks  and  Romans  as  a  perfume, 
and  it  entered  into  thecampositioa  of  their  womatic  unguents. 

The  casia  bud  of  commerce  is  the  fle<hy  faezangular  receptacle 
of  the  seed  of  the  launis  cinnafloomum.  When  gathered  youug^ 
the  receptacle  completely  envefopes  the  embn'o  seed,  which  pro- 
gressively protrudes,  but  continues  firmly  embraced  by  the  recep- 
tacle. The  buds  have  the  appearance  ot  naib,  with  roundish  heads 
of  various  sizes.  If  carefoUy  dried,  the  recejriacle  becomes  nearly 
bkck,  and  the  point  of  the  berry  light-brown.  The  seeds  contract 
by  drying,  and  often  fall  oat;  the  receptable  n  then  cup-shape4» 
WbcD  ling  kept  tlifjr  have  a  dirty-brown  colpar,  Uti  poMCM  very 
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liule  of  &u  antmatic  flavour  of  cinnamon.  The  Tamul  mvae  for 
casia  buds  is  nniayapoo  or  3irnabs|>oo;  Cingalese,  kurundu  ette; 
Dutch,  kassia  Uoeitien  ;  French,  flennde  la  cannelle. 

Casia  buds  possess  the  same  properties  with  cinnamon,  though 
in  an  inferior  degree.  By  distillatioa  tliey  yield  an  essential  oil,  not 
inrcrior  to  that  which  is  prepared  from  cinnamon. 

The  confectioners  use  tliem  in  the  composition  of  cooserres. 

Casia  buds  are  not  prepai'ed  in  Ceylon. 

By  decoction,  the  ripe  seeds  yield  a  sucly  substance,  which  is 
perfectly  inodorous,  and  has  no  very  considenible  degree  of  inflam- 
mability. The  natives  sometimes  extract  this  substance,  and  employ 
it  as  a  liniment  for  eaternal  bruises,  &c. 

Cinnamon  thrives  best  in  a  situation  rather  elevated,  and  io  a 
sandy  loam,  mised  with  the  earthy  remains  of  decayed  vegetables. 
In  the  rubbishy  soil  near  bouses  it  is  uncommonly  succulent.  The 
shelter  aSbrded  by  buildings  appears  (o  contribute  to  its  lusurknce. 

Thr  ground  for  planting  cinnamon  is  in  the  first  instance  pre- 
pared, by  cutting  down  the  low  bruah-wood  and  young  trees.  The 
lofty  trees  are  allowed  to  remain,  as  the  ciUnamon  is  observed  to 
thrive  better  under  their  shade,  when  liot  too  close,  than  when  it  is 
expeeeA  to  the  direct  rays  of  the  sun.  The  brush-wood  is  collected 
into  heaps,  and  burned.  The  planting  coaimeDCes  when  the  seeds 
are  ripe,  generally  during  the  months  of  June,  July,  and  August. 
The  workmen  stretch  a  tine  upon  ih«  ground,  along  which  they 
with  a  mammettee  (hoe)  turn  up  about  a  foot  square  of  earth,  at 
intervals  of  six  or  seven  feet.  The  ashes  of  the  burned  shrubs  and 
brant^s  of  trees  are  then  sfvrtfd  upon  the  spots  of  friable  earth ; 
and  into  each  of  them  four  or  five  eianamon  Jserries  are  planted 
with  a  dibble.  Brancheti  of  trees  are  spread  upon  the  ground,  to 
prevent  the  friable  earth  from  being  scorched,  and  to  protect  the 
young  shoots.  The  young  shoots  appear  above  the  ground  in  about 
26  or  20  days.  Sometimes  the  berries  are  sown  in  nurseries,  and 
the  shoots  transplanted  in  the  months  of  October  and  November. 

In  favonfable  situations  tlie  shoots  attain  the  height  of  five  or  six 
feel  in  about  six  or  seven  years ;  and  a  healthy  bush  will  then  %ffori 
two  or  three  shoots  fit  for  peeling.  Every  second  year  froat  four  to 
■CTCQ  shoots  may  be'  cut  frOm  A  bush  in  a  good  soil.  Thriving 
aboots  of  four  years'  grotvlh  are  cometiiDes  fit  for  cutting. 

As  four  or  five  seeds  are  sown  ih  nne  spot,  and  as  in  most  seasons 
many  of  the  seeds  gentiintrtt,  the  pJants  grow  in  clusters,  not  nnlikc 
a  hsjsel  bush.  In  senona  with  little  rain  magy  of  the  seeds  fail,  and 
a  gneai  number  of  llie  young  ehcots  die ;  so  that  it  is  frequently 
necessary  to  plant  a  piece  of  ground  several  times  successively.  A 
plantation  of  cinnamon;  ev«n  on  good  ground,  cannt)t  be  expected 
(o  make  much  return  before  eight  or  nine  years  have  elapsed. 

Itte  plantations  from  which  a  oonsiderable  pert  of  the  cinnamon 
U  procured  are  KaderiMg,  Efcele,  Marendabn  (Ckriombo),  and 
Morotta. 

These  «K  styled  protected  plantations,  tb  dialintruisli  them  ttov^ 
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a  Dun^r  of  txieusive  fields  that  were  pUoied  with  cianmnon  \>j 
the  Duteh,  aod  nhich  have  since  been  permitted  to  be  overrua  witb 
ereepen,  biush-wood,  &c.  and  nuuiy  of  the  cioiuinoa  plants  rooted 
up  by  the  cUive*. 

Kaderang  is  situated  in  the  neighbourhood  of  Negomho,  and 
coDtaim  atwut  4,106  acres.  A  few  smalt  pieces  of  ground  belong- 
ing to  pcivate  individuals  are  included  iu  this  suteotent.  A  very 
considerable  portion  of  this  plantation  is  mai^y  and  unproductive. 
There  ar«  about  1623  acres  which  bear  cinoaaxia}  and  this  number 
is  anaualiy  increasing.  Kaderang,  on  an  average  of  ten  years,  pi9- 
duces  annually  about  53&  bales  of  cinnamon. 

Ehele  is  situated  ]0  miles  north  from  Coloaiho,  and  contain! 
about  I59B  acres  of  ground  of  an  excellent  soil,  which  is  not  en- 
tireJy  [daated;  but  the  cinnaaiou  is  reckoned  to  be  of  the  finest 
quality.  "  The  annual  produce  is  about  341  bales. 

Marcndahn  ia  situated  in  the  immediate  vicina^  of  Colombo, 
and  cantaina  (including  a  number  o£  snaall  fields  belonging  to  pri- 
▼a  e  individuals)  about  3S34  acres  of  ground  well  adapted  ibr  the 
cultivation  of  cinnamon.  More  atteniion  has  been  paid  to  this 
plantation  than  to  any  of  the  etben :  it  ia  nearly  completely  planted 
and  produces  annually  about  1  li;4  bales. 

Morotta  lies  seven  miles  south  from  Colombo;  and  is  about  the 
same  extent  as  Ekele.  Little  attention  is  paid  Co  the  cultivation  of 
this  plantation.    It  yieldsannualty  about  218  bale*. 

The  jungle  and  neglected  plantations  in  the  oei^bourhood  of 
Ctriomboand  Galle  afford  a  large  quantity  of  excellent  cinnamon. 
_  The  Candian  country  has  continued  to  furnish  annually  a  quan- 
tity of  cIonamoD.  The  King  did  not  grant  permission  for  the 
ctnliafas  to  enter  his  territory ;  but  tbey  contrived  to  make  short 
OKCttTsiotia  into  it  j  and  by  stealth,  bribery,  or  sufferance  of  the 
headuien,  succeeded  in  obtaining  a  considerable  quantity  of  barb, 
vhicfa  they  prepared  at  their  leisure,  after  leaving  the  Candian 
limits :  occasionally  tbey  sufiered  for  their  temerity,  but  not  ojten. 

Or  an  average  of  10  yeurs  the  quantity  of  cinnamon  deposited 
mnually  in  the  magazine  at  Cokunbo  from  the  jungles  and  abtitt> 
doned  plenlatioDB  of  our  own  territory,  including  what  hss  bcea 
collected  in  tbe  Candian  country,  amotiols  to  L184  bales;  and  at 
GaUe,  during  the  same  period,  935. 

The  peeling  corameoccs  early  in  May,  and  continues  until  late 
in  October.  The  rains  which  precede,  iuad  occur  during  the  south- 
west monsoon,  produce  such  a  d^ree  of  succulency  in  the  sboots 
as  to  dispote  the  bark  and  wood  to  part  easily.  The  setting  in  of 
the  lainy  weather  imnedbtcly  produces  a  fresh  crqi  of  scariet  or 
crimson-cdoared  leaves. 

The  cinnamon  harvest  begins  by  dividing  the  peelers  into  small 
parties,  which  are  placed  under  the  directions  of  an  iofeiior  super-  ' 
intendant.  When  they  are  to  peel  in  the  plantations,  each  party 
has  a  certain  extent  of  the  plantation  allotted  to  it.  A  few  of  the 
partji  <pm  ihoots ;  while  tli?  r«iiuuader  are  eioi^oyMt  in  tbe  wadu 
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(or  peeling  shed]  to  remove  the  bark  and  to  prepare  the  cinnamon. 
When  the  chaliah  perceives  a  bnsh  with  shoots  of  a  proper  age,  he 
strikes  his  ketta  (which  retembles  a  small  lull-hook)  obliquely  ioto  a 
^toot ;  he  then  gently  opens  the  gash,  to  discover  whether  the  bark 
separates  easily  from  the  wood.  Should  the  bark  not  separate  easily, 
the  shoot  or  branch  is  not  deemed  fit  for  cutting.  The  chaliahs 
seldom  trust  implicitly  to  any  external  mark  of  the  proper  conditimi 
of  the  plaut,  and  rarely  try  a  shoot  until  the  scarlet  leaves  have 
assumed  a  greenish  hue.  Some  plants  never  acquire  a  state  fit  lor 
decortication.  Shoots  of  many  years'  growth  often  bear  the  marks 
of  numerous  annual  ejiperiments  to  ascertain  their  condition.  Un- 
liealthy,  stunted  plants,  are  always  difficult  of  decortication  ;  and 
the  cinnamon  procured  from  them  is  generally  of  an  inferior  quality. 
'  The  peelers  do  not  cut  shoots  or  branches  whose  diameter  is 
much  less  than  half  an  inch,  or  more  than  from  two  to  three  inches. 
To  remove  the  bark,  the  peeler  commences  by  making  with  his 
Icokette,  or  peeling  knife,  through  the  bark,  a  longitudinal  incision,' 
ctf  which  the  length  is  determined  by  the  figure  of  the  shoot.  A 
similar  incision  is  made  on  the  opposite  side  of  the  shoot,  and  when 
the  branch  is  thick  the  bark  is  divided  in  three  or  four  places.  The 
kokette  is  next  introduced  under  the  hark,  which  is  gradually  sepa- 
nt<fd  from  the  wood,  and  laid  aside.  When  the  bark  adheres  firmly 
ito  tbe  wood,  the  shoot  is  strongly  rubbed  with  the  handle  of  the 
kokette.  These  sections  of  bark  are  carefully  put  one  into  another, 
the  outer  side  pf  one  section  being  placed  in  contact  with  the  inner 
side  of  another,  and  are  then  collected  into  bundlesj  and  firmljr 
pressed  oi  bound  together. 

'  In  this  state  the  bark  is  alknred  to  remain  for  24  hours,  or  some- 
times more ;  by  which  means  a  degree  of  fermentation  is  produced 
that  focilitates  the  subsequent  operation  of  removing  the  cudcle. 
The  ipterior  side  of  eacn  section  of  bark  is  placed  upon  a  convet 
piece  of  wood,  and  the  epidermis,  with  the  greenish  pulpy  matter 
under  it,  is  carefully  scraped  off  with  a  curved  knife.  During  the 
operation  the  peeler  sits  upon  the  ground,  and  keeps  the  bark 
steady  upon  the  piece  of  wood  with  his  heel  or  toes.  Tbe  baric 
dries,  contracts,  and  gradually  assumes  the  appearance  of  a  quill 
or  pipe.  In  a  few  hours  from  the  time  the  cuticle  is  removed,  tho 
peeler  commences  to  put  the  smaller  tubes  into  the  larger,  and  in- 
troduces also  the  small  pieces.  By  this  means  a  congeries  of  quill* 
-is  formed  into  a  pipe,  which  measures  about  40  inches  long.  Hie 
innnamon  is  suspended  in  the  wadu  upon  open  platforms  for  the 
first  day.  The  second  day  it  is  placed  in  the  sun,  on  wicker  shelves, 
to  dry.  When  sufficiently  dry,  it  is  collected  into  bundles  of  about 
30  lb.  weight  each,  and  in  this  state  deposited  monthly  in  tbe 
Government  magazines  at  Colombo  or  (^lle.* 

■  From  Baldeui'i  print  of  the  (Banner  of  pcelini;  cinnuoM,  and  aim  rnw  hit 
dncriptian,  it  would  appear  Ibat  during'  hii  reaidence  in  Ccjion  the  (Ark  va 
renovrd  rrom  large  (reei,  and  lie  (rank  allowed  to  remain  uncut.  Caplaio  Per- 
•Itb),  whopabltihedhMHcaiiuitof  C«7lMiM«rIy'8007eai«iiRerward»,  bsto^y 
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Wheo  newly  prepared,  cinnamon  h&s  a  most  delicious  odour : 
this  odoriferous  quality  becomes  gradually  taiaier.  Cinnamon  is  at 
first  a  light-orange  colour,  which  becomes  a  shade  darker  by  ex- 
posure to  the  air.  The  bark  of  old  trees  acquires  a  reddish-brown 
colour. 

Shortly  after  the  cinnamon  is  deposited  in  the  store-houses,  the 
inspection  of  it  commences.  The  East  India  Company  employ  an 
inspector  and  two  assistants  to  superintend  the  sorting  and  baling  of 
.  the  cinnamon.  Tiie  manipulation  is  performed  by  natives.  Each 
bundle  is  placed  on  a  table  or  large  bench ;  the  bundle  is  untied, 
and  the  cinnamon  examined  quill  t^  quill.  It  is  divided  into  a  6rst, 
•  second,  and  a  third,  or  rejected  sort.  The  6rst  and  second  sort! 
are  alone  deemed  of  a  quality  fit  to  form  the  Company's  investment. 
The  sorting  of  cinnamon  consists  chiefly  in  detecting,  or  separating 
what  is  coarse,  and  otherwise  of  a  bad  quality,  including  (he  impo- 
sitions of  the  peelers.  This  is  chiefiy  performed  by  inspection. 
Habit  soon  enables  the  people  employed  to  discover  by  a  single 
glance  of  the  eye  what  is  considered  defective.  Tasting  is  very 
rarely  had  recourse  to. 

The  bark  of  the  large  shoots,  or  thick  branches  of  trees,  pro- 
duces coarse  cinnamon,  which  is  generally  rejected  by  the  sorters. 
This  cinnamon  is  thick,  and  has  a  reddish-brown  colour,  rough 
Gurhce,  loose  texture,  and  is  coarse-gntiaed.  It  breaks  short, 
shivery,  and  crumbling.  When  chewed  it  is  disagreeably  pungent, 
feels  gritty,  ligneous,  and  sandy,  in  the  mouth. 

The  peelers  occasionally  scrape  off  the  external  pellicle  of  tlu* 
quality  of  cinnamon.  This  operation  thins  the  cinnamon  and  im- 
proves the  colour,  but  leaves  it  with  a  coarse,  rough  surface.  This 
quality  of  cinnamon  is  always  rejected. 

Cinnamon  prepared  from  the  bark  of  very  young  and  succulent 
shoots  is  rejected.  It  is  light  straw-coloured,  thin,  and  almost 
without  flavour  or  taste  j  and  what  little  aroma  it  possesses  is  very 
evanescent. 

'  Mildewed  or  balf-rotten  and  smoky  cinnamon  is  rejected.  When 
the  peelers  are  overtaken  with  rain  at  a  distance  from  sheds,  the 
bark  they  have  previously  collected  ferments,  liecomes  decayed,  and 
inodorous.  In  such  situations  they  frequently  retire  to  caves,  or 
very  con6ned  huts,  where  they  kindle  fires,  to  procure  warmth  and 
to  diess  their  food.  The  smoke  arising  from  these,  fires  often  greatly 
injures  the  bark,  and  renders  it  unfit  to  be  manufactured  into  good 

copM  and  rcdnccd  Ibe  Iter.  GcDtlonaii't  prinl,  and  rendered  it  cnnfaird,  hy  in- 
dMlng  in  lb«  hum  plale  another  print  Trota  the  (sme  anihor,  (honing  the  coalnme 
•f  the  nalife  wotoen,  and  tbeir  manner  of  making  butter.  Many  nulhora  rat)aB- 
qneal  to  Baldeni  have  asserted  tbat  the  decarlicaled  iliioi])  rrgainrd  a.  aew  bark; 
1  wai,  bnverer,  Mrprleed  la  Bnd  Ihe  fallowing  passage  in  a  maniiicHpt  memoir 
on  (he  caltlvatlon  of  ctnaanmn,  oddrmed  la  Mr.  North,  while  GoTcrnor  of 
Ceylon,  by  Mr.  Joaville,  BupeiintEndanI  ot  Cinnamon  Plantation!:  ■>  Yonr 
Eiccllency  remembering  tbat  some  tratellera  bad  adrnuced  (hot  (be  bark  of  (li» 
clanamon  ii  taken  off  the  branch  groning  from  the  trunk,  and  tbat  it  grows  ayaln, 
ordered  me  to  tr;  thai :  1  did  lo  ob  KTeral  piintt;  bat  tbq  all  died,!^ 


250  DescriptitM  of  ike  Laima  Cvmatiwmum.  ^CT. 

cinnanioii.  To  increase  tbe  weight,  the  peelers  lonKtiines  stuff  the 
quills  of  ciuDamoD  with  sand  or  clayey  eaith,  thick  itt-fvepareA 
.  pieces  of  bark,  &c.  &c.  When  theie  impositioos  are  iiupected,  the 
quills  are  undoDe,  often  broken,  and  tbe  foreign  mixtures  removed. 

Tiiis  is  one  of  the  many  causes  which  preveots  the  cinnamon 
from  iwing  in  quills  of  nearly  equal  length.  Cinnamon  produced 
beyond  the  river  Keymel  on  tbe  north,  and  the  Wallawey  on  tlie 
south,*  is  generally  condemned.  It  is  lighc-colouTcd,  greatly  de- 
ficient io  aroDiatic  flavour,  astringent,  bitter,  and  has  sometimes  a 
taste  similar  to  the  rind  of  a  lemon.  Even  between  these  limits 
the  cinnamon  produced  ditTerG  greatly  in  quality.  DiSierences  of 
•oil,  and  exposure,  are  very  evident  causes  of  a  difference  >n  (he 
quality  of  cinnamon.  Shoots  exposed  to  the  sun  are  more  acrid 
and  spicy  than  the  bark  of  those  which  grow  under  a  shade.  A 
marshy  soil  rarely  affords  good  cinnamon.  It  has  often  a  pale 
yellow  shade,  approaching  to  the  colour  of  turmeric.  It  is  hMse, 
friable,  and  gritty,  and  its  texture  coarse-grained.  It  possesses 
Uttle  of  the  spicy  taste  of  cinnamon.  Very  often,  however,  tbe 
cause  of  the  inequality  of  this  spice  is  not  apparent ;  the  bark  of 
different  shoots  of  tbe  same  bush  have  often  very  different  degrees 
of  B[uciness. 

That  which  is  considered  in  Ceylon  as  of  (he  best  quality  b  of  a 
light  yellow  colour,  approaching  nearly  to  that  of  Venetian  gold; 
thin,  smooth,  shining ;  admits  of  a  considerable  degree  ot  pressure 
and  bending  before  it  breaks ;  fracture  splintery ;  has  an  agreeable, 
warm*  aramatic  flavour,  with  a  mild  d^ree  of  sweetness.  When 
chewed,  the  pieces  become  soft,  and  seem  to  melt  in  tbe  moath.f 

The  first  and  second  torts  are  weighed,  and  put  up  into  bundlo, 
each  weighing  92^  lb.  English.  Each  parcel  or  bale  is  firmly 
bound  round  with  ropes,  and  then  put  into  double  guunics. 

The  outside  of  the  bale  is  marked  with  the  number  of  the  quality 
of  the  cinnamon,  and  the  initial  letter  of  the  name  of  the  protected 
plantation  from  whence  it  is  procured.  The  bales  of  cinnamon 
wiiich  are  procured  in  tiie  neglected  plantations,  the  woods  of  out 
own  territory,  or  in  the  Candian  country,  are  marked  A.  G.  (Aban- 
doned Gardens.) 

The  Company  export  their  cinnamon  fr6m  Colombo  or  Galle. 

•  Good  GiiDamna  iiroond  on  the  nBtkern  portioD  onl^aF  (IM  isUod.  Tbe  dis- 
trict which  uffordi  it  ftppears  lu  lie  (o  the  south  «f  »  line  slrctchiDg  from  a  few 
milcj  nf  Negnnibo  to  PananiB,  a  slatioa  18  milci  north  of  Kaadj,  and  from 
Panama  to  the  urighboarhund  nf  Hambangtirtte. 

-f  On  an  aveinge  nf  10  ytrars,  it  appears  that  about  ooe-aixth  of  Ike  cinnamaB 
collected  bai  been  rejected  ai  unfit  Is  furm  a  part  of  the  CampaDj'i  invMlraeat. 
The  ipeclmpna  uf  cinniunan  from  China  which  1  have  seen  differ  from  good  Cejloa 
cinnamon  in  being  darker  coloured,  TODgher,  and  not  ao  veil  prepared,  deaser, 
and  brraki  sborler,  but  nilhout  crembliog.  It  ia  more  pungent,  and  baa  B  BbtouI 
«a!ilv  diillnKuiehable  from  Ceylon  ciDnajnoD.  The  tatle  ii  harsher)  and,  vbea 
chewed,  ia  more  lijcDCoui.  Ceylon  cinnamoD  ha>  a  deliciwu  iH-eelneit,  which  l( 
SOI  very  pi-rcrplible  in  China  cinnamon.  8ome  of  the  lubes  are  deficient  of  tbe 
Ipicy  i^iialiliea  of  cinoaTaOD;  and  aomeIiin|«l  pieces  BTO  fmwd  wtnch  taaie  an 
attrinjieut  aoil  bitter  (oste^ 

^  Dg.l.zedl!,GOOQlc 
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The  iDterstices  between  the  bales  ue  filled  with  black  pepper.  Thii 
mode  of  packipg  was  generally  practised  by  the  Dutch^and  has  been 
scrupulously  adhered  to  by  the  £DgIish.  Thunberg  attributes  pecu- 
liar!^ useful  qualttiea  to  the  packing  with  pepper.  Accident  and 
economy  of  toonsge  very  probably  induced  the  Dutch  to  adopt  this 
Diode  of  stowing.  The  ships  belonging  to  the  Dutch  East  India 
CompuDy  appointed  to  take  in  ciDoamon  arrived  at  Ceylon  often 
half  filled  with  pepper  from  the  Malabar  coast.  Aa  the  cinoamoa 
b&lea  are  nearly  circular,  a  considerable  saving  of  tonnage  was 
eflected,  by  removing  the  pepper,  and  strewing  it  among  th« 
bales.  When  pepper  happened  not  to  be  readily  procured,  tbtt 
spaces  between  the  bales  were  SUed  with  coSee. 

The  Dutch  weie  less  careful  in  sorting  the  clnnamm.  Than' 
berg's  ludicrous  account  of  the  medical  men  of  the  colony  being 
employed  for  several  days  together  in  chewing  cinnamon  has  been 
orally  confirmed  by  the  people  who  bad  been  employed  in  this  duty. 
At  all  the  stations  where  cinnamon  was  deposited  "  two  Doctors" 
were  appointed  to  "  taste  the  cinnamon."  As  the  inspectors  did 
not  unbind  the  bundles,  they  had  a  very  limited  opportunity  of 
ascertaining  the  quality  of  the  cinnamon,  and  none  of  detecting  the 
impositions  and  adulterations  of  the  peelers.  With  the  Dutch  the 
peelers  incurred  blame,  and  were  frequently  punished,  when  the 
monthly  colleciion  of  cinnamon  was  considered  defective  in  quim- 
tity;  and  for  successful  industry  they  sometimes  received  a  small 
premium ;  hence  it  became  the  interest  of  the  peelera  to  attempt 
impositions,  to  increase  the  weight  of  their  collecticma.  The  saoM 
practice  is  followed  by  the  English. 

The  Directors  of  the  Dutch  East  India  Company  complained 
frequently,  in  their  communications  to  the  Colonial  Government, 
that  the  cinnamon  sent  from  Ceylon  was  coarse,  and  ilUprepared. 
Sometimes  it  was  so  bad  that  they  did  not  dare  to  expose  it  to  sale, 
lest  the  credit  of  the  Ceylon  ciniiamon  should  suffer;  and,  to  pre- 
vent  its  being  employed  in  adulterating  cinnamon  of  a  good  quality^ 
they  were  on  some  occasions  obliged  to  burn  it. 

On  some  occasions  the  Ceylon  Government  has  directed  oil  to  be 
extracted  from  the  cinnamon,  whose  quality  did  not  permit  it  to 
form  p«rt  of  the  Company's  investment.  The  process  is  simple; 
the  bark  is  grossly  powdered,  and  macerated  for  two  days  in  sea- 
water,  when  both  are  put  into  the  still.  A  %hl  oil  comes  over 
with  the  water,  and  swims  upon  its  suriace,  and  a  heavy  oil,  which 
rinks  to  the  bottom  of  the  receiver.  The  light  oil  separates  front 
the  water  in  a  few  hours ;  but  the  heavy  oil  continues  to  precipitate 
for  10  or  \2  days.  The  heavy  oil,  which  separates  first,  is  about 
the  same  colour  as  the  light  oil ;  but  the  portion  which  separalea 
last  lias  a  browner  shade  than  the  supernatant  oil.  In  future  distil- 
lations the  saturated  cinnamon- water  is  advantageously  used,  added 
to  sea-water,  to  macerate  the  cinnamon.  80  lb.  of  newly- prepared 
cinnamon  yield  about  2^  oz.  of  oil,  which  floats  upon  the  water, 
snd  5^  of  heavy  oil.    The  same  qtiautity  of  ciaaamon,  if  ke^  ia 
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txan  for  several  yean,  yields  about  2  oz.  of  light  oil,  aod  5  oz.  of 
heavy  oil. 

The  prepared  bark  of  the  Isunis  cipDaniomum  has  received  a 
variety  of  appellations.  It  has,  however,  been  chiefly  known  by 
the  terms  casia  and  cinnamon.  The  derivation  of  neither  of  these 
terms  is  well  ascertained.  It  hns  been  asserted  that  the  term  casia, 
joined  with  the  Hebrew  word  khenah  (which  signifies  a  pipe),  is 
the  original  bf  what  has  been  rendered  cinnamon  in  the  iiOth 
chapter  tiS  Esodus,  and  that  the  word  rendered  casia  by  our  trans- 
lators is  kiddah,  from  khadh,  to  split  or  divide  longways.  We  read 
in  Herodotus  that  casia  grew  in  Arabia,  but  that  cinnamon  was 
brought  thither  by  birds  from  tlie  country  where  Bacchus  was  born, 
that  IS,  India.  The  term  used  by  Herodotus  to  specify  the  last  of 
these  substances  indimtes  the  cinnamon  we  now  have,  for  it  sig- 
nifies the  rind  separated  from  a  plant,*  and  evidently  points  out  the 
bark,  under  which  form  we  still  receive  this  spice. 

Galen  was  of  opiniiHi  that  casia  and  kinnamomum  were  the  pro- 
duce of  different  species  of  plants.  He;  however,  finds  great  difb- 
culty  in  marking  tlie  distinctions.  He  says  that  cinnamon  resembles 
the  best  casia ;  and  avows  (hat  they  are  so  much  alike  that  it  is  not 
an  easy  matter  to  distinguish  (hem. 

The  cinoanion  mentioned  by  Galen  appeals  to  have  been  small 
shoots  or  branches,  which  were  sold  wood  and  bark  together,  xglo 
(psia,  casia  lignea. 

The  ancients  anumerate  a  variety  of  sorts  of  casia.  Some  of  the 
terms  employed  to  denominate  this  spice  specify  the  mart,  or  port, 
where  it  was  to  be  found ;  some  a  particular  character,  or  ouality ; 
the  origin  and  import  of  others  are  undetermiued.  Ten  different 
sorts  are  mentioned  in  the  Periplus: — 1.  Mosylitick,  from  Mossy- 
Ion,  a  port  to  which  it  was  brought.  2.  Gisi  j  smait,  esteemed  the 
best.      3.  Ordinary.      4.    Aroma;   sweet-scented.      5.    Mayls. 

■  Vinccnt'i  Pfri|ilai  at  the  Eijtbrran  Sch.— The  eilreme  ignorance  of  tbe  Sn- 
clentt  reapccting  cinoainoD  nay  be  gneiied  by  tbe  accaaal  HErndotoi  bai  Kiieo  of 
(be  maancr  csaia  and  cinaumDn  were  follecled.  ]le  (ells  as  that  casiu  grona  io  a 
fballow  lake ;  aad  that  ronnd  tbe  bordeia  of  (big  lake  Ibere  are  a  nambcr  of 
wii^d  RtiimBla  membling  bat<,  irhlch  are  ler;  itrong,  and  utter  the  moit  piercing 
•■d  dismal  criei.  The  Arabs  lake  great  care  lo  defend  their  eyea  ^oin  tbe  attack! 
•f  Ibeae  animals,  and  drive  them  anay :  after  Ibi»  prexnntioa,  they  collect  Ibc 
taiia.  Cinnamon  is  collected  in  a  stilt  mnre  tarprlaing  manner,  Tbe  Arabs  Ifaem 
fclTes  do  not  know  from  whence  it  eamet,  nor  the  cauotry  <rbieh  jiroducn  it. 
Saatt  people  anert  that  It  gniwi  in  the  eonnlry  where  Bacchni  wM  born  (  and 
Ibeir  ojiinioD  it  Boppoiled  by  strongly  probable  clrcnnulaiica.  They  relate  tbat 
■one  very  lai^  bird*  collect  qaanlitlet  of  tbe  iprigs  and  Email  branches  of  the 
ptaot  which  we  call  cinnamon,  m  name  we  bare  borrowed  from  the  Pbenlciao!. 
These  turdi  conilrncl  their  netli  nilb  the  cinnamon  twip  upon  mannlaini  inac- 
ceuible  to  nan.  To  procure  theciuoavan  Iwig)^,  it  ie  anerttd.  Iballbe  iobabltanti 
of  the  country  adopt  llie  rollowing  arlitice.  They  lake  the  dead  carcasses  uf  bul- 
loeki,  asaei,  or  carrion  of  any  kind,  and  cut  it  into  large  pieco,  which  they 
place  scar  to  the  litnatioD  where  then  birds  have  conatrDCled  tbrir  neots.  The 
blrdi  Immediately  pounce  upon  this  prey,  and  beet  it  to  their  ae«ts,  wblcb  are  not 
in  general  stroDf;  enough  Ip  support  this  load  ;  the  faliric  dividet  |  and  tbe  plccn 
~'  '' n  fall  down,  are  c<tllectcd,   and   cTcotnallf  exported  iolo  tortiff 
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6,  Molo;  both  unk'nown.  7*  Sclerotera;  hard.  8.  Duaka. 
9.  Kitta.  10.  Dacar  :  all  unkntAvn.  The  tno.  leading  spfciesof 
this  spice  appear  to  be  the  casia  listula,  pipe  cinnamon,  and  casia 
lignce,  the  tender  unbarked  shoots.  '(Jihrnnnon,  according  to  Dr. 
Vincent,  is  in  a  Dumber  of  languages-  specified  by  a  lenn  which 
sigoifies  a  pipe,  or  is  accompanied  with  a^qunlitive  bearing  ihia 
impott.  Kniaemon  besem  (Hebrew) ;  casia  syrinx  (Greek) ;  cs»ta 
fistula  (Latin).  Many  of  the  modern  languages  omit  the  subataa- 
tive,  casia,  aud  specif  cinnamon  by  the  conditional  adjunct  of  the 
ancients.  CanelU  (Italian),  from  canna  (IfStin),  a  reed  ;  canoellc 
(French) ;  kaneel  (Dutch) ;  cancel  (Danish) ;  canel  (Swedish) ; 
canela  (Spanish) ;  caneila  (Portuguese);  kanehl  (German). 

Th«  word  casia  is  by  modern  authors  used  in  a  variety  of  senses ; 
butas  they  do  not  always  define  it,  or  explain  the  specific  nature  <^ 
the  substance  they  intend  to  describe,  it'is  often  difficult  to  know  in 
what  sense  they  have  adopted  the  term,  or  to  comprehend  the 
nature  of  the  article  concerning  which  they  have  been  writing. 

This  makes  the  subject  extremely  embarrassing.  It  is,  however, 
very  generally  used  in  one  or  other  of  the  three  following  meanings. 
i.  To  denote  the  prepared  bark  of  the  laurus  casia.  2.  To  specify 
the  ciDDamon  procured  from  thick  shoots,  or  lara;e  branches,  of  the 
ctnnamon-tree,  employing  it  as  syuonymous  with  the  appellation 
-coarse  cinnamon,  3.  To  denominate  the  produce  of  the  launii 
cinnamomum  found  in  various  countries,  and  to  distinguish  it  frofi 
the  cinnamon  produced  in  Ceyion. 

With  F^ard  to  the  first  specification,  it  is  sufliciept  to  mwtloa 
tiiat  laurus  casia,  dawul  kurundu,  has  been  already  described,  and 
the  distinction  between  it  and  the  laurus  cinnamomum  pointed  out. 
it  is  never  decorticated.  As  to  the  second,  it  is  well  known  that 
the  rejected  cinnnamon,  or  third  sort  of  that  prepared  in  Ceylon, 
has  been  imported  into  England,  and  sold  under  the  denomination 
of  caiia.* 

The  third  specification  seems  to  be  founded  in  a  supposition  that 
the  laurus  cinnamomum  found  out  of  Ceylon  is  not  equal  to  that 
which  is  produced  in  this  island, 

.  The  cinnamon  plant  abounds  in  various  parts  of  the  world ;  and 
we  have  the  assertion  of  people  apparently  well  able  to  judge,  that 
the  cinnamon  produced  in  some  of  these  places  a  equal  to  the 
finest  prepared  in  Ceylon. 

Cinnamon  seems  to  be  confined  to  the  torrid  zone  ;  at  least  we 
have  no  good  authority  for  supposing  that  it  is  found  much  beyond 
ft.  Spiel  man  says  it  is  found  in  Tartary ;  and  many  authors  have 
asserted  that  it  grows  in  China.  Spielman's  assertion  is  not  sup- 
ported by  any  authority  which  I  have  seen  ;  and  Sir  G.  Siauntoa 

•  The  true  cioDamon,  such  oi  we  at  pretent  receiTe,  ii  tb«  prodocc  of  yo«nf, 
•hooU  nf  the  cidnamaD-tr«e  i  aod  that  whicfc  we  call  eatU  it  Ibe  prepued  bark  of 
■«ii  biandiei  of  the  onie  kind  at  ttta.  Casta  Is  hwder,  ami  mare  woitdj,  Ihui 
einoaniaD.  The  andeDti  made  uie  of  thii  quality  of  dooamoD  bark,  but  we  tf, 
preMol  r^ect  ii.—^Bee  French  fiDcydopcdla,  Art.  Ciwiiaiiomb.) 
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tells  HI  thit,  with  the  exceptioD  of  the  camphor^tree,  none  of  the 
laurel  genus  growi  in  China.  Osbeck  does  not  include  it  in  his 
Flora  Sinensis. 

Cinnamon  abounds  on  the  Malabar  coast;"  tbeislandof  Sumatra^ 
particularly  about  the  Bay  of  Tapanooly;t  Coehin  China  j  Ton- 
quin,  X  where  it  is  an  anicle  of  Boysl  monopoly ;  the  Sooloo ;  § 
Archipelago;  Borneo;  Timor;  theNicobarand  Philippine  islands  j  \\ 
the  island  of  Floris ;  *'  and  Tobago,  ft  It  has  been  cultivated  in 
the  Brazils,  XX  the  iiles  of  Bourbon  and  Mauritius,  the  Sichelle 
islanda,  Guadaloupe,  Jamaica,  and  the  northern  Circao,  §§  the 
island  of  Du  Prince  y||  ou  the  east  coast  of  Africa.  The  cinQainoo 
plant  was  introduced  into  Guiana,  in  the  year  1772>  from  the  Isle 
of  France  ;  subsequently  it  was  transported  into  the  Antilles.  In 
Guiana  the  inhabitants  cultivate  it  in  their  gardens,  and  round  their 
cottages.  They  prepare  cinnamon  sufficient  for  domestic  purpose^ 
and  transmit  a  sinall  quantity  to  France.  *** 

Prior  to  the  year  1790  h  was  introduced  into  Cayenne  by  the 
French  Government  at  a  very  great  expense,  and  recommended  to 
be  cultivated  by  the  colonists,  ttf  Pere  Labat  is  of  opinion  that 
the  bois  6',  Inde  of  the  French  West  India  Islands  is  the  same  spe- 
cies of  plant  with  the  launis  cinnamomum. 

The  etymology  of  the  terms  cinnamon  and  casia  is  not  very  evi- 
dent. We  are  informed  by  Hlbeiro  that  ^e  Portnguese  historians 
^erive  the  first  from  the  Chinese  word  un-ha  mama,  which  is  sM 
to  mean  the  foot  of  a  pigeon.     Tliis  derivation  is  not  BUisfictory. 

To  investigate  the  origin  of  4  term  employed  to  specify  an  article 
of  commerce,  it  is  particularly  necessaiy  to  examine  tlie  language 
of  the  inhabitants  of  the  countiies  which  produce  it,  and  of  the 
merchants  and  seamen  who  trade  in  the  commodity.  The  consumer 
v«y  generally  adopts  the  term  given  to  a  substaocc  by  its  cultl* 
valor.  Sometimes  the  term  employed  implies  the  country  of  the 
people  who  are  its  importers.  It  has  been  asserted  that  the  Chinese 
were  very  early  and  extensive  traden  in  the  Indian  seas;  and 

•  Nieahoir,  Rberde,  Dr.  Buchknan,  &c.  &c.  &c. 
-f  Msrsdrn's  Sumnlra,  EscbelBkroop. 

t  Lourrira  Flora  Cuchin  Chinenslii,  Abbe  Rochoo'i  Voyage  to  Uadagescar, 
&c.  &c.  PiDkcrtDD. 
Ij  DalrympLe, 
n  Kibeiro'i  Arcounl  of  Cejina,  Df  la  Harpe'i  Collecllon  of  Tojagn. 

•  •  Nifiihoff. 

J-t  Fmllcwaile's  Commrrcial  Dicllonary. 

1 1  Jerome  de  Merolia'i  Voyage  la  Congo  |   Ribeiro. 

si  Dr.  F^rsler,  Dr.  Wrigbl,  atid  Dr.  Dancer,  la  1765  th«re  were  3000  cin. 
aamon-Ireei  of  Ceylon  in  (he  lile  of  Frsoce.  (See  a  Report  bj  M.  Ceri,  the 
Baperinleiidant  of  ibe  Bntauiral  Garden.) 

fli  Lra  Porlngafai  oni  pUnir  qarlqara  cannelliera  tir6  det  lada  OrienUIci 
daoEi  rietedu  Prince,  siir  la  coti  d'AfriqnefOii  ill  getronTCnl  malaletiant  en  abon- 
dance,  H  le  toni  etendue  Bur  une  grande  parll  de  I'iilc.  (See  Laarier,  French 
Encyclopedia.) 

•*•  Menoirby  L.  C.  Rlrhard  in  the  Mewlin  of  the  Freneb  InKiUttt. 

ttf  Report  by  Juuim  ud  DeEfoalainn  in  the  Mme  work.  CimtauBhaS 
bee*  Hicceufiilly  cHltinted  in  (be  iilaod  of  Dominica  b;  a  Mr.  Bafc.  She«M« 
CientlnoaB  ta«  )acc(edsd  hi  propajaling  the  dDve.UM  is  Doniaies. 

.Google 


JSI70  Description  of  the  Lauras  Cinnamomum.  255 

Rifaeiro,  on  the  autliority  of  the  Portuguese  historians,  states  that 
they  imported  spices  into  Orraus,  and  other  ports  id  the  Arabian 
Gulph.  He  tells  us,  also,  that  the  Arabinm  give  the  appeilatioo  ot 
dar  Chini  Seylanp  (the  (%ina  wood  of  Ceylon)  to  the  cinDatnoa 
praduced  in  Oylon  ;  while  they  apply  the  term  kerfah  to  the  ciQ- 
namon  produced  on  the  coast  of  Makbar,  and  other  countiies. 

The  Persian  appellation  for  this  commodity  is  dur  Chini.  The 
Hinduostannee  term  for  it  is  dar  Cliinie,  This  term  might  have 
iiccn  applied  in  consequence  of  the  Chinese  importing  citinamoa 
«ito  distant  ports ;  or  perhaps,  more  probably,  from  merely  supply- 
ing the  merchants  with  it  when  they  arrived  at  any  of  the  ports  of 
China.  Cinnamon  was  for  a  long  time  imported  into  Europe  under 
the  appellation  of  China  wood. 

Herodotus  tells  ns  that  tlte  term  used  hy  him  to  specify  cinoaiDOn 
was  adopted  by  the  Greeks  from  ibe  Phenicians.  Their  country, 
however,  did  not  produce  cinnamon;  but  as  they  were  industrious 
merchants,  and  extensive  navigators,  they  may  have  imported  it 
from  the  countries  where  it  grew,  cither  in  their  own  ships,  or  in 
those  of  other  nations.  "  Traders  from  the  Arabian  coast  had  pnv 
bably  in  all  ages  frequented  the  eastern  seas,  alihongh  no  reconl  of 
their  voyages  of  an  earlier  date  than  the  ninth  century  has  beea 
preserved."  * 

In  Cochin  China  the  cinnamon  plant  is  termed  cay  que.  TUt* 
Chinese  appear  to  have  adopted  this  term,  but  in  some  degree 
inodilied;  they  call  it  kuei  cbau,  which,  when  pronounced  by'a 
native  of  China,  sounds  like  the  word  qui  shea  or  qui  chou  :  cnou 
in  the  Chinese  language  signifies  a  tree.  That  the  term  employed 
by  the  Chinese  to  specify  cinnamon  bas  a  foreign  derivation,  is  ex- 
tremely probable;  as  it  appears  that  cinnamon  is  not  indigenous  ia 
China.  It  appears  very  probable  that  the  term  casia  bas  been  de- 
rived from  either  the  Cochin  Chinese  or  Malay  languages.  + 

The  Malays  specify  cinnamon  by  the  term  kayu  manis  (sweet 
wood).  Marsden  renders  it  kulet. manis  (sweet  bark  or  rind),  which 
may  be  the  appellation  employed  by  the  higher  classes..  The  vulgar, 
however,  term  it  kayu  manb.  There  is  a  considerable  consonance 
in  the  pronunciation  of  the  terms  casia,  cay;  and  kayu,  all  indicative 
of  the  same  substance. 

The  Malays  were  in  early  ages  an  active,  enterprizing,  and  com- 
■«rcial  people.    Their  language  is  very  generally  employed  in  th* 

*  Jthniea'a  lotrAuetion  to  a  Oraininar  of  ibe  Malay  t-angnafta, 
i  Valeotji  See'ivea  At  itrm  cta'ia  frmn  Ctiia,  ibe  name  of  a*  nload  is  the 
Feriian  Gnlph,  nhich  nu  for  a  long  period  a  depnl  for  the  prodnctioni  of  India. 
Here  the  merchants  front  Europe  found  cionatasD,  which,  according  Id  iliis  auUior, 
wa«  by  thephji-iicianBtpnneii  casia  lignea  (casia  wood).  According-to  Dfldoneui, 
Gale*  iHice  mw  b  branch  of  a  tret,  one  ead  of  which  jielded  cinnansa,  and  Ihe 
other  casia.  The  lame  aulbor  iDronni  ua  that  TheapltraatuB  and  Pliuy  confldeqlly 
MIcvMl  Ibot  oaiia  and  claaaaoB  were  Ibe  prodnce  of  .llie  liame  ipccfei  ofplwiti, 
aad  lAal  whatever  diflFfeocr  eiuted  bviwera  them,  they  loppoied  areae  fram  iht 
tirturaitance  of  the  former  beiajf  procured  from  Irees  ^kitti  frow  oq  the  billi,  Mi 
tbc  Inner  from  Ihoic  Khicb  grow  lo  tbe  TaQeyi, 
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districts  borderiag  on  the  sei  coasts  of  the  islands  of  the  eBstem 
Archipelago,  the  Malay  peoiDsula,  SunwtrH,  Java,  &c.  These 
countries  abound  with  cinnamon,  which  the  Malays  exported  pre 
bably  in  their  own  ships,  or  Aimished  the  merchaats  of  other  coun- 
tries with  it,  in  the  ports  of  the  districts  where  it  is  found  most  abun- 
dant. This  they  now  do;  and  fiMvigners  would  very  probably  adopt 
the  Malay  term  for  the  article  ;  and  by  this  means,  thiouj^h  a  suc- 
cessioD  of  traders,  the  Phenicians,  and  eventually  the  Greeks,  may 
have  received  the  terms  casi«  and  cinnamon.  Casia  is  nut  impro- 
bably a  corruption,  or  forei^  proounciiition,  of  ihe  Malay  term 
kayu  (wood),  omitting  the  qualitive  adjunct  raaiiis  (sweet);  and  ths 
kioamon  of  the  Greeks  may  be  derived  from  kayu  manis,  altered 
by  incorrect  pronunciation,  or  erroneous  transcription.  The  vowel 
y  in  knyu  lias  the  power  of  a  coosonant,  and  in  this  word  has  a  soft 
□asal  sound,  resemblinjf  in  no  inconsiderahle  dt^ree  the  usual  enun- 
tiation  of  the  letter  s  in  casia.  Orally  the  Malays  frequently  con- 
found the  sounds  of  the  vowels  o,  u,  and  a.  They  often  pronounce 
the  term  kayu  manis  as  if  it  were  written  kaynomanis  or  kainamanis, 
which  terms  do  not  differ  materially  from  the  ancient  kinnamon,  or 
the  modern  cinnamon,  either  in  the  letters,  or  in  the  mode  of  utter- 
ance :  and  they  certainly  specify  the  same  substance.  It  is  worthy 
of  observation  that  Moses  employs  the  term  sweet  (manis)  cin- 
namon. 


Plate  LXXI.  Fig.  1,  exhibits  the  Lauras  Casia  with  ripe  berries. 
The  Cingalese  designate  this  plant  by  three  difle^nt  names — 
Dawul  Kurundu,  Nika  Dawulu,  and  Nika  Kurundu. 

Fig.  2  is  a  traced  outline  of  Burman's  2l^th  Plate,  which  is  a. 
delineation  of  the  Kurundu  Gaha,  or  Cinnamon-tree,  in  a  state  of 
florescence.  Burman  has  erroneously  stated  this  to  be  a  print  ot 
the  Pawul  Kurundu  of  the  Cingalese. 


Aeticle  n. 

Si^gestions  for  building  eaperimental  Vesseh  for  tke  ImprovemaH  . 
^  the  Navy,  with  Remarks  tm  tke  present  Mode  of  Omslruciion, 
and  some  Experiments  on  the  comparative  Resistance  of  IVater 
m  differently  shaped  Solids.    By  Col.  Beaufoy,  F.R.& 

CTo  Dr.  ThcOTson.) 

MY  DEAR  SIR,  ^uiAsii  Htatlt,  SUMUore,  JiO)  SS,  1811. 

It  is  reasonable  to  suppose  that  in  a  maritime  country  like  the 
United  Kingdom  of  Great  Britain  any  endeavour  to  promote  the 
•oence  of  naval  architecture  will  meet  with  a  candid  and  Civourablft 
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nception,  especiallj  frwn  those  to  whom  the  plannlbg}  buildings 
aitd  sailing  of  our  ships  and  vessels  are  etitrusted.  Verious  have 
been  the  ptaiu  submitted,  froin  time  to  titne,  to  the  directive  Boarda 
of  AdmiTRltf  and  Navy,  for  the  improveoieiit  of  our  ships  of  ww } 
many  of  which  possessed  great  science,  skilT,  dnd  ability.  But 
while  some  were  probably  not  carried  into  execution  on  account  of 
the  expense  of  building  large  ships  for  the  purpose  of  experiment, 
others  were  alike  disregarded  because  of  the  comparative  uncertainty 
of  sHccess  attendant  on  all  new  plans,  ^nd  the  possibility  that  tho 
expectations  of  the  projector  might  not  be  fulfilled,  the  loo  EaDguiQ« 
apecnlotioas  of  the  most  scientific  having  but  too  iTequentlyplun|;ed 
raem  into  the  mass  of  what  are  commonly  termed  schemers.  The 
scitinee  of  naval  architecture  is  not  likely  to  be  benefited  in  any 
very  material  degree  bat  by  experiments  reduced  to  practice :  con* 
stfquently  should  any  mode  be  suggested  for  the  building  <^  expeii- 
iDentfll  Vessels  without  sntijectiog  Qovemment  to  additional  expenae^ 
the  chief  ofajectiodB  which  have  been  made  to  any  intended  innova- 
tions will  be  removed.  There  is  a  class  of  vessels  belonging  to  his 
Mijosty's  dock'yards,  of  an  unseemly  shape  and  clumsy  coostrtiti- 
tioB,  called  lighters.  It  is  proposed  that,  when  any  of  those  now 
in  use  require  to  be  replaced,  instead  of  moulding  the  new  after  the 
Boodel  of  its  predecessor,  it  shall  be  converted  to  the  purpose  of 
txpenmentHl  inquiry ;  because  n  their  fitness  for  sailing  is  of  no 
immediate  moment  in  the  service  in  Which  they  are  employed,  they 
may  be  rendered,  wkhout  detrunent  to  the  service,  not  Only  ad<- 
qoate  to  all  the  purposes  for  which  they  were  originally  inteoded, 
■nt  may  ultimately  lead  to  iroportBOt  pntoticnl  advantages.  It  is 
jitopoBtA  that  these  ligbteis  shall  partake  of  some  gecmletrical 
figure,  or  rather  of  three  geometrical  figures,  onder  varied  cdmbi- 
uatiom  and  arrangements ;  namely,  the  cylinder,  sphere,  am)  seg- 
ment, of  a  prolate  spheroid.  We  will  suppose,  in  the  ^t  experi- 
ment,  the  middle  or  midships  to  partake  of  the  cylinder,  the  bow 
of  the  globe,  and  the  stern  of  the  protele  spheroid.  In  the  second, 
instead  of  forming  the  bowof  a  spherical  shape,  let  it  be  made  more 
aeote,  and  formed  by  the  revolution  of  a  circular  segment :  in 
other  words,  the  fore  p«t  will  be  a  portion  of  a  circular  spindle 
lo  a  third,  let  the  bow  be  still  more  acute,  by  adopting  a  circuit 
■pindle  whose  length  bears  a  greater  proportion  to  its  breadth  than 
in  the  first  instance;  proceeding  thus  until  the  most  advaAtrigeous 
bow  is  Bseertaincd. 

In  this  plan  the  length,  breadth,  and  depth,  of  every  vessel  is  to 
be  the  same ;  and  the  only  variable  parts  of  the  vessel  will  be  the 
middle  and  bow ;  the  length  of  the  cylindrical  part  decreasing  ia 
[»oportion  as  the  foremost  is  rendered  more  acute.  When  the  most 
advantageous  bow  has  been  determined,  the  next  alteration  to  be 
made  is  in  the  stern  part.    This  extremity,  like  the  fore  part,  is  to 
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undergo  simitar  changes  till  the  maximum  be  obtatoed.*  The 
reason  for  not  altering  the  two  extremities  at  the  same  time  is  ob- 
vious ;  for  should  tliis  be  done,  it  would  be  impossible  to  say  what 
proportional  part  of  the  effect  is  to  be  attributed  lo  the  alteriog  oS 
the  fore  part,  and  what  is  to  be  set  down  to  changing  the  shape  of 
the  stern. 

Another  most  material  circumstance  must  also  be  attended  to ; 
that  is,  the  masts,  booms,  gafis,  bowsprit,  and  sails,  must  be  the 
same  in  each  vessel,  and  the  masts  stopped  at  the  same  distance 
from  the  bow  of  each,  measured  on  the  load  water-line. 

By  using  the  above  simple  and  easily  drawn  Ugares  in  the  con- 
atniction  of  vessels,  the  water  will  not  form  those  numerous  eddies 
and  whirls  which  take  place  when  the  vessel's  hull  is  composed  of  • 
an  infinite  variety  of  curves,  which  cause  those  particlea  of  the  fluid, 
which,  after  having  acted  against  the  hull,  and  are  perhaps  desceod- 
ing,  to  meet  with  others  moving  in  a  different  direction,  and  thus 
form  innumerable  vortices,  which  impede  both  the  sailing  and 
steering;  for,  as  has  been  before  mentioned  in  the  ArmaU  of 
Philosophy,  water  meeting  with  an  obstacle  in  its  course  endeavours 
to  escape  by  the  shortest  road,  as  shot  would  do,  supposing  a  vessel 
suspended  by  the  stem,  and  a  quantity  poured  on  the  bow. 

Vessels  built  in  the  present  irregular  form,  when  sailing,  are  con- 
tinually exposing  a  different  surface  (and  frequently  an  unfair  curve) 
to  the  action  of  the  fluid,  unless  the  water  be  perfectly  smooth,  and 
the  vessel  remain  upright,  or  be  inclined  an  invariable  angle  (cii- 
cumstances  not  likely  to  occur  in  practice) ;  but  these  proposed  ex- 
perimental vessels  will  in  all  cases  expose  neaHv  the  same  surfiK» 
and  shape  to  the  impulse  of  the  fluid ;  conditions,  it  is  thought, 
highly  advantageous  for  facilitating  their  progress. 

Should  this  paper  merit  the  consideration  of  those  connected 
with  the  marine,  ray  intention  in  writing  it  will  be  fulfilled. 

Having  made  these  preliminary  observations,  a  draft  of  two 
vessels  prwosed  to  be  built  when  new  lighters  are  wanted  is  in- 
sened.     (See  Plate  LXXII.  Fig.  1,  2.) 

The  length  of  the  vessel  from  the  fore  part  of  the  rabbit  of  the 
stem  to  the  af^er  part  of  the  rabbit  on  the  stern  post,  measured  at 
the  height  of  the  extreme  breadth,  is  60  feet ;  the  extreme  breadth, 
20  feet ;  the  draught  of  water,  exclusive  of  the  keel,  eight  feet,  or 
two-fifths  of  the,beam  ;  the  breadth  of  the  keel  is  nine  inches,  or 
■7s  parts  of  a  foot,  of  which  '375,  deducted  from  10,  leaves  9-625> 

*  The  ■Bilin);,  particnlarT;  thr  ircpriog,  dppeaJii  in  great  mcatiire  nn  Ibe  shape 
of  tlial  pan  of  ihe  atrta  eallnl  llie  ran  i  fir  a  Trwrl  full  ibaft  may  «leer  guS- 
fdeody  well  wheD  laillag  tie  knots  ja  an  boar,  nnd  become  dilBcult  to  manage 
when  runnlDi  eiglit  Or  nine.  This  is  la  be  altribnled  to  the  nater  not  clOiiDg  In 
betiind,  and  flnwiag  lo  tile  rudder  in  lines  parallel  (d  tbe  keel.  The  East  Iiidia 
ibipi  belanfing  lo  the  Company  wonld  lie  mucli  improied  b;  lliendtng  la  Ihts  ' 
clrciimstaace,  and  uiliii|;  tbem  so  mucb  by  the  head  uaneceuary,  eiceptiog  vbat 
li  CBQsed  b;  tbe  tlonlag  of  the  prof icions  nnd  water. 
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the  radius  of  the  midship  hend,  or  greatest  vertical  sectioD,  and  also 
that  ot  the  stem,  reckoaiug  fram  the  heiffht  of  the  extreme  breadiii, 

Tha  heijjht  of  the  giiDwhale  above  the  extreme  breadth  amidship 
is  two  feet,  and  at  each  extremity  four  feet.  The  venieal  curve,  or 
sheer,  as  it  is  termed,  is  described  in  the  following  manner.  The 
distance,  two  feet ;  the  height  of  each  extremity  above  the  middle 
part  of  the  vessel  is  divided  into  as  many  equal  parts  as  the  half 
length,  SO  feet ;  then,  by  drawing  intersecting  lines,  a  number  of 
points  are  formed,  through  which  the  curve  is  drawn.  The  draught 
of  water  abaft  exceeds  that  forward  by  two  feet.  This  difference  is 
caused  by  making  the  after  part  of  tlie  keel  that  quantity  deeper,  or, 
as  the  shipwrights  term  it,  giving  so  much  more  skeg. 
•  The  dimensions  of  the  tliree  component  parts  of  the  first  vessel 
stand  thus :  length  of  the  fure  part,  9625  feet ;  midship  part, 
3ri25;  and  stern  part,  19'25.  The  quantity  of  water  displaced 
by  the  vessel  is  173'32  tons,  a  cubical  foot  of  sea  water  weighing 
64-1875  lb.  Avoirdupois,  and  a  ton  containing  '64-S07S  cubical 
ftet. 

The  next  point  to  be  considered  is  the  stability  of  the  proposed 
TcsseU,  and  to  investigate  this  most  important  property.  Suppose 
the  vessel,  wheo  laden,  has  its  centre  of  gravity  at  the  load  water- 
line  ;  not  that  I  think  ii  will  be  so  much  elevated ;  but  that  It  is 
safer,  in  calculating  the  stability,  to  be  under  the  mark  tliaa  ib 
excess.  The  centre  of  gravity  is  considered  to  be  elevated  eight 
feet  above  the  under  side  of  the  garboard  strake,  or  that  plank  in- 
serted in  the  keel.  It  is  also  taken  for  granted  that  the  main-sail 
exposes  to  the  action  of  the  wind  1582*82  square  feet;  the  fore- 
sail, 339-29;  and  the  large  Ub,  574'5(i  superficial  feet ;  *  that  the 
vessel  is  upon  a  wind;  and  that  the  sails  make  an  angle  of  35°  with 
the  wind's  direction.  By  calculation,  the  centre  of  pressure  of  the 
three  sails  is  found  to  be  29-61  feet  above  the  load  water-line,  by 
examining  the  experiments  on  the  resistance  of  air  in  the  ATtnals 
of  Philoiophy,  vol.  viii.  the  resistance  of  a  superficial  foot  exposed 
to  the  action  of  the  wind  moving  with  a  celerity  of  20*29  feet  per 
aecoad,  and  making  an  angle  of  35°  with  its  direction,  is  6-1514  oz. 

,       .   ,         .  ,  6-151*  X    8406-67   .  ,    ,       „,„  „„    ,,  ,, 

Avoirdupois,    then is  equal  to  959-89  lb.,    the 

force  of  the  wind  on  the  sails,  which,  multiplied  by  29-61,  the 
product,  28422  lb.,  or  12-689  tons,  is  the  effort  of  the  wind  to 
incline  the  vessel.  To  find  what  inclination  the  vessel  receives  by 
this  impulse,  we  have  939*89  lb.,  or  0*42852  part  of  a  ton,  which, 
multiplied  by  29-Gl ,  and  divided  by  173-32,  the  tons  of  salt  water 
displaced  by  the  vessel,  the  quotient  '073209  is  the  length  of  lever 
on  which  the  displaced  water  acts  to  counterbalance  the  effort  of  the 
wind. 
The  vertical  sections  or  frames,  so  called  by  the  builders,  being 

■  The  quRntiiy  of  canvas  exposed  to  (be  impulse  of  tbe  wind  in  Ihe  tails  of  tbe 
lighten  BOW  in  DK. 
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segments  of  circles,  the  metacentre  is  In  the  centre  of  tbose  tnrcles, 
and  the  Centre  of  all  the  circles  being  elevated  1-62&  foot  above  the 
load  water-line,  t-625  :  radius  ::  -073209  :  S  2°  35',  the  inclina- 
tion of  the  vessel.  As  the  vessel  is  supposed  on  a  wind,  it  is  evident 
the  power  to  heel  it  will  be  greater  than  what  it  was  when  the 
vessel  remained  at  rest :  it  Is  not  Improbable  this  vessel,  when  under 
sail,  will  gain  three  knots  per  hour  to  windward,  which  Is  equal  to 
4*029  feel  per  second.  This  number,  added  to  20'29,  gives  24*319, 
the  velocity  of  the  apparent  wind,  which  exerts  an  inclining  power 
of  18*357  tons.  To  balance  this  effort,  the  vessel  must  incline 
S"  44',  and  the  lee  side  wilt  be  immersed  15-|-  ioclies.  Two  other 
causes,  not  taken  Into  account,  will  further  Incline  the  vessel,  v'lx. 
the  action  of  the  wind  on  the  mast,  rigging,  and  hull;  and  the  re- 
sistance of  the  water  from  the  lee  nay  acting  against  that  part  of 
the  vessel's  body  immersed  in  the  water,  and  situated  beneath  the 
vessel's  centre  of  gravity ;  but  the  Inclination  of  the  sails  from  a 
vertical  position  will  dimmish  the  cBbrt  of  the  wind. 

Vessel  /.— !-Bdw  is  the  fourth  part  of  a  glohe  at  the  height  df  the 
extreme  breadth,  and  the  top  sides  of  the  vessel  are  formed  by  con- 
tinuing the  curvature  of  the  differeot  cycles  to  the  gunwhale. 

Vessel  II.* — The  horizooial  section  of  this  vessel,  at  the  height 
of  the  extreme  breadth,  is  the  same  as  the  curve  of  the  stem  up  to 
that  point ;  but  as  the  sweep  of  the  stem  above  that  projects  for- 
ward, and  the  stern  post  rakes  aft,  the  upper  works,  unless  the 
breadth  of  the  vessel  be  augmented,  can  no  longer  he  formed  by 
continuing  the  curvature  of  the  frames  or  vertical  sections  of  the 
vessel's  hull.  Therefore  that  part  of  the  body  above  the  extreme 
breadth  is  formed  in  the  middle  or  cyliudFlcal  part  by  straight  lines, 
tangents  to  the  midship  bend,  and  other  ftames  of  the  same  dimen- 
sions, and  the  upper  works  of  the  fore  and  after  bodies  will  be 
thrown  outwards,  commencing  at  what  may  be  termed  the  bslance 
frames,  A  and  1,  and  gradually  increasing  till  the  line  terminates 
in  the  rabbit  of  the  stem  and  stem  post 

By  ^ving  the  stern  an  arched  form,  it  is  rendered  as  strong  as 
the  bow ;  and,  by  contracting  the  after  part,  the  vessel  is  better 
adapted  for  turning  to  windward ;  for  the  common  construction  of 
square  sterns  and  large  quarter  galleries,  by  holding  a  great  deal  of 
wind,  much  impede  the  ship's  progress  when  turnlDg  to  windward  $ 
and  a  vessel  of  this  shape  Is  better  adapted  either  for  offence  or  de- 
fence, as  guns  may  be  run  aft,  and  pomted  more  than  half  round 
the  compass. 

The  dimensions  of  the  three  component  parts  of  Vessel  II.  will 
be  as  follows :  length  of  the  fore  part,  14'5  feet ;  midship  parl^ 

•  Vessel  II.,  to  have  Ihe  same  Elabillty  as  Vessel  I.,  miut  have  (be  ctatit  of 
l^ravll;  lowered  1-03  iocb.  The  stem  of  Teasel  II.  projnUng  more  than  (bat  of 
Vessel  I.,  ihls  cxceu  of  length  shonld  be  considered  as  lo  cnDch  bowipiil :  coose- 
qnoDll]'  it  becomes  requisite  tn  have  mnre  caoiss  in  (he  fore-^ail,  and  proportiau- 
ally  less  io  the  jib,  of  Vessel  II„  that  »ch  may  contaia  In  the  (hree  sails  849697 
feet  of  canvas.     Models  of  Vessels  I,  and  II.  have  been  made,  and  look  well; 
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26-25  feet;  and  the  stern  part,  19-25  feet.  The  cecity  of 
Vessel  II.  is  16^-59  tons,  or  S"!^  tons  less  than  Vessel  I.  to  de- 
termining the  power  of  a  machine,  it  is  usual  to  multiply  the 
Veight  into  the  velocity ;  therefore  the  momentum  of  Vessel  t. 
willexceed  the  momentum  of  Vessel  11.,  when  running  with  tUe 
same  velocity ;  but  the  increased  rate  of  sailing  of  Vessel  it.  will 
more  than  counterbalance  the  diminution  of  tonnage,  l^'or  in- 
stance, if  Vessel  I.,  with  a  certain  breeze,  sails  with  a  velocity  of 
ll3;  and  Vessel  II,,  with  the  same  strength  of  wind,  with  a  velo- 
city of  1 19;  or,  what  is  nearly  the  same  thing,  if  Vessel  tt.  can 
make  20  voyages  whilst  Vessel  1.  perfbrmsld;  both  vessels  will  be 
equally  usenil.  In  other  words,  the  same  quantity  of  freigbt  will' 
be  carried  the  same  distance  in  the  same  space  of  time;  but  should 
the  sailii^  of  Vessel  11.  exceed  this  proportion,  it  is  to  be  preferred 
to  Vessel  I, 

The  builders'  tonnage  of  the  King's  sailing  lighters  is  104^4* 
Being  ignorant  of  the  weight  of  the  hull,  I  am  unable  to  state 
what  is  the  actual  displacement  of  water.  If  it  be  supposed,  which 
probably  is  not  far  from  the  truth,  that  the  weight  of  each  of  the 
vessels  proposed  to  be  built  b  69  tons,  the  cargo  that  may  be  placed 
on  board  will  amoiibt  to  104-32  tons,  nearly  the  same  tonnage  as 
the  present  lighters. 

Should  it  be  asked  why  the  force  of  the  wind  is  calculated  with 
the  celerity  of  20-29  feet  per  second  in  preference  to  any  other 
velocity^  the  answer  is,  that  from  observation,  and  by  experiment, 
I  found  that  with  that  wind  square-ri^ed  vessels  between  200  and 
300  tons  burthen  under  sail,  aud  upon  a  wind,  cau  just  carry  top- 
gallant sails. 

These  experiments  are  the  more  strongly  recommended,  as  it  is 
likely  and  requisite  that  some  classes  of  the  English  navy  should 
undergo  consideralite  alteratioA;  for  the  large  American  frigates 
have  taught,  by  sad  experience,  bow  unequal  (notwithstanding  the 
desperate  bravery  of  the  crews)  small  vessels  are  to  contend  with 
large  ones}  and  as  the  Americans  of  all  classes,  merchant  ships 
included,  are,  generally  speaking,  far  superior  in  point  of  sailing 
to  our  owH,  it  behoves  every  well-wisher  to  his  country  to  contribute, 
as  far  as  he  is  able,  to  the  improvement  of  naval  architecture  and 
maritime  science  in  general }  for  such  arts  and  sciences  are  not  o&jy 
most  essential,  but  absolutely  necessary,  to  the  welfare,  prosperity, 
and  glory,  of  Great  Britain. 

Little  doubt  can  be  entertained  that  a  rising  floor,  in  point  of 
sailing,  has  many  advantages  over  a  flat  one.  Why  could  nor  the 
different  tenders  that  are  attached  to  Admirals,  as  well  as  the  yachts 
belonging  to  the  various  Boards  and  dock-yards,  also  when  new 
ones  arc  wanted,  be  buUt  as  vessels  of  experiment,  making  tfie 
floors  tangents  to  the  curvature  of  the'different  frames.  By  such 
experiments  it  appears  feasible  to  expect  much  valuable  and  useful 
information  wpuld  be  obtained,  and  the  groundwork  laid  for  build- 
ing shipi  on  unftrribg  priOciplej.  No  dtobt  tlie  loss  of  stotrajgb  ^ay 
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be  urged  against  building  large  vessels  with  rising  floors ;  but  this 
loss  of  capacity  is  readily  made  up  by  giving  so  much  more  length 
of  midship  body  as  b  equal  to  the  capacity  lost  by  Bcutcness  of  the 
floor  timbers.  It  may  be  also  remarked  that  sharp  bottom  vessels 
will  not  take  the  ground  *  so  well  as  flat  bottom  ones,  which  cer- 
tainly is  a  disadvantage ;  but  it  should  be  recollected  that  men-of- 
war  are  not  intended  to  ground;  and  taking  the  ground  may  be 
considered  like  running  against  a  rock,  a  circumstance  to  be  re- 
gretted, but  never  designed.  To  conclude,  unless  ships  are  con- 
structed with  curves  of  some  known  properties,  it  will  be  io  vain  to 
search  for  the  particular  parts  in  a  vessel's  hull  wherein  the  good  or 
bad  qualities  they  possess  are  situated.  Probably  to  the  hetero- 
geneous curves  used  in  the  construction  of  ships  may  be  traced  the 
shipwright's  asiom  "  that  no  man  can  tell  how  a  vessel  will  sail 
before  it  is  tried." 

It  is  to  be  regretted  that  no  experiments  on  the  resistance  of 
fluids,  as  far  as  I  can  learn,  are  likely  to  be  made  in  this  country ; 
for  much  remains  to  be  done.  .  Even  the  elaborate  memoir  of  M. 
Zaccarie  Nordmark,  Professor  of  the  University  of  L'psal,  and 
Knight  of  the  Pole  Star,  which  gained  the  prize  offered  by  the 
Uoyal  Marine  Department  of  Russia,  is  incomplete,  as  the  effect 
of  the  friction  and  minus  pressure  is  not  taken  into  the  account: 
and  as  the  Emperor  Alexander,  to  his  great  honour,  is  not  only  an 
encourager  of  travels  for  promoting  the  science  of  geography,  but 
also  sends  vessels  to  the  most  distant  parts  of  the  globe  on  discovery, 
and  at  the  same  time  patronizes,  in  a  manner  worthy  of  himself, 
those  arts  connected  with  the  marine,  why  should  not  a  series  of 
experiments  be  made  at  our  Royal  Naval  College  at  Portsmouth  ? 
This  would  enable  those  students  who  are  to  be  our  fnture  ship- 
builders to  compare  the  present  pneumatical  and  statical  theory 
with  matters  of  fact. 

The  Committee  of  the  House  of  Commons  recommended  that 
no  false  economy  might  impede  continuing  the  admirable  trigono- 
metrical survey  so  ably  conducted  by  Col.  Mudge  and  Capt.  Colby  j 
and  the  same  scientific  spirit  of  liberality  would  unquestionably 
encourage  an  undertaking,  the  professed  object  of  which  is  to  train 
up  for  the  public  service  practical  and  scieniiSc  builders,  a  class  of 
men  no  less  an  ornamental  than  a  valuable  acquisition  to  the  king- 
dom of  Great  Britain.  It  is  worth  recollecting  that  the  building  of 
a  single  bad  vessel  will  cost  five  times  more  money  than  probably 
any  intended  set  of  experiments  will  come  to. 

A  comparative  set  of  experiments  on  the  resistance  of  water  is 
easily  made  by  means  of  a  pendulum ;  it  being  only  requisite,  in 
the  first  place,  to  make  each  of  the  solids  to  be  tried  of  the  same 
specific  gravity  as  water,  and  then  attaching  them  to  the  lower  ex- 
tremity of  the  rod.    The  pendulum  being  drawn  aside  to  a  certaia 
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point,  and  then  let  go,  it  is  evident  the  less  the  resistance  of  the 
attached  body,  the  greater  the  ascending  arc  described  by  the  peo- 
dulum,  and  vice  versa :  consequently  the  greater  or  less  resistance 
will  be  measured  by  the  arc  of  vibration,  Iwo  disadvantages  attend 
this  mode  of  experimenting ;  the  slowness  and  inequality  of  the 
motion,  and  the  passage  of  the  figures  through  the- water  not  being 
rectilineal. 

Subjoined  are  experiments  made  in  this  manner  with  a  pendulum 
5  feet  5-85  inches  long,  the  lower  extremity  being  immersed  127 
iaches. 

The  solids  were  two  inehes  in  diameter,  and  as  much  in  length, 
with  the  exception  of  the  double  cone,  vhich  was  four  inches  long, 
when  lengthened  by  a  cylbder,  it  measured  six  inches  (the  same 
remark  is  applicable  to  the  elliptical  spindle) ;  and  the  sphere,  when 
cut  in  halves,  and  separated  by  a  cylinder,  measured  four  inches. 

Table  I. 
Resistance  of  a  cube  the  angle  being  imposed  to 

thefluid.. 1000 

Resistance  of  the  side    877 

Resistance  of  a  cylinder    1000 

Resistance  of  a  sphere &74 

Resistance  of  a  sphere  cut  in  halves,  and  length- 
ened by  a  cylinder 238 

Resistance  of  the  base  of  a  cone 1000 

Resistance  of  the  vortex,  its  angle  being  53*0li   . .  46/ 

Resistance  of  the  base  of  a  wedge    1000 

Resistance  of  the  vortex,  ite  angle  being  53'OS   ..  512 

Resistance  of  a  double  cone 1000 

Resistance  of  the  same  lengthened  by  a  cylinder . .  380 

Resistance  of  an  elliptical  spindle     1000 

Resistance  of  an  elliptical  spindle  lengthened  by  a 

cylinder*   735 

The  following  table  contains  experiments  made  with  six  different 
solids,  the  diam^erof  each  being  two  inches,  and  the  length  seven 
inches. 

Tablb  II. 

1.  An  elliptical  spindle 1000 

2.  A  circular  spindle S47 

3.  A  double  circular  spindle,  greatest  breadth  ^ 

from  the  foremost  end €48 

4.  A  ditto,  ditto,  greatest  breadth -j^  from  the  fore- 

most end    603 

-*  It  la  remarkable  that  the  simple  Bildition  of  Imglh  ahaold  to  much  dtminlah 
tbe  miatuice,  x  circmnatance  fallv  cerraboTaled  bj  other  eiperimeutt  made  in  a 
4tffcraUinuiKr. 
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5.  A  ditto,  ditto,  greatest  breadth  j  from  the  fore- 

luost  end    BSf 

C.  A  ditto,  ditto,  greatest  breadth  ^  from  the  fore- 
most eod    , 540 

The  experiments  were  compared  with  each  other  io  the  folhtwing 
DiaoQer.  The  asceDdiag  arc  gf  the  pendulum,  before  any  lx>dy 
was  fined  to  it,  was  found  by  measuring  the  chord,  and  calculating 
the  angle  to  be  19°  5'  39",  the  elliptical  spindle  being  attached  to 
the  rod,  the  ascendiug  arc  was  found  to  be  18°  42'  35";  the 
difierence  between  those  two  numbers  is  1384".  This  solid  being 
detached,  and  the  circular  spindle  substituted,  the  arc  of  ascension 
was  found  to  be  18°  46'  07",  which,  deducted  from  19"  5'  39", 
leaves  1172.  Then  1384  :  1000  ::  1172  :  897,  the  comparjtire 
resbtance  of  tiie  circular  spindle.  In  the  same  manner  the  other 
comparative  resistances  are  calculated.  From  these  experiments  it 
appears  that  the  extreme  breadth  should  be  placed  ^  from  the  bow ; 
but  whethof  t^us  will  hold  good  tn  tjt  ve)o<;itiea  lemaina  to  be  de- 
termined. 

It  KM  my  intention  ti)  have  m^de  some  remarks  on  the  method 
of  cutting  ^ajls ;  bpt  lest  I  shovid  intrude  too  much  on  yovr  time, 
I  beg  l^ve  to  subscribe  myself, 

My  dear  Sir,  veiy  wnwrely  yours. 


,  ElemeKtaru  Ideas  on  the  First  Principles  of  luiegratian,  iy  FhtU« 
Di§*rfHCis.    By  Mr.  Ge(vge  Harvey,  of  Plymouth. 

_  I.  Since  i  is  the  symbol  which  denotes  the  process  of  differen- 
tJaticn,  let  A*"'  he  the  symbol  of  the  converse  opention,  by  which 
the  integral  is  obtMined.  Nofp,  if  h  be  any  fiiDCtion  wbalewr, 
since 

A  (a)  =  A  tt, 
therefore  A"' .  A  a  =  A"'  A  (»)  =c  u,  the  printUme  funotion. 

Again,  since  A  (k»)  =  2  a  A  a  +  A  a», 
and  that  2aAu+  Au'isa  function  of  Uj 
let  it  be  deiipted  by  O  n,  and  therefore  A  («*)  =«!  O  a; 
hence  A~ '  O  w  s?  A"* '  A  (a')  ^  w*,  the  primitm  fu«*ion. 
To  present,  however,  a  more  general  and  compTcbensive  view  of 

the  suiyeci,  kt «  deoQteji  q#  Uefoie^  ii»s  fuftctioa  wh^tewa:  i  the* 
since 
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one  differeDtiation, 
two  diSercDtiatioDs, 
three  di&BTenttatioii^ 


b  drnved  from  the  primitiva 
,  fuactioa  u  by 


dierefore 
A  u 
A*u 


I  diffierentutioDs, 


Cone  integration, 
i.n'iDtegratioiis. 


function  u  by 
A'tij' 

Hence,  as  A"  hai  been  adopted  to  represent  tbe  converse  ope- 
ration of  A,  so  let  A"*,  A~',    -----     A"'  denote  the 

converse  operation^  of  A*y  A*    -    -     -     -     -     A";  and  therefore 

13  A)  A%  A'    -    -     -     -    -    A"  indicate  the^st,  seevnd,  Ihirdf 

and  n*^  differences  of  the  primilive  function  a,  so  will  A~  ',  A"", 
A~%    ------    A"*  •  represent  the  first,  second,  thirds 

and  rf""  integrals  of  the  same  function. 

According  to  these  principles,  the  formula  (A)  will  become 


.  A  u 
•  .  A«tt 
'  .  A'  u 


(B). 


Geometers,  however,  have  adopted  the  avmbola  3,  2*,  ^, 
-  _  -  .  -  S>  ag  characteristics  respectively  equivalent  to 
A~*,  A'%  A~%  -  -  •  -  -  A~',  and  he&ce  the equalioni 
denoted  by  (B)  mil  be  transformed  into 

S    A   «  1 

S«  A»  u 

2>  A'  u     •  =  u. 

i"  A'a. 

CoKOLLART. — HeDce  it  appears  that  the  n^  irdegral  of  the  t^ 
cK^vmrioJ  of  any  faneliaa  is  the  ^roRtfiuafiiocmKi  tram  which,  the 
differential  was  derived. 

II.  U  is  DMrtorer  evident,  firona  the  pieetdiiiff  priaci|iks,  that 


A*  may  be  considered  as  composed  of  the  two  faetorv' 
A,  A,  asd  is  t«BKd  Ae  second  diS^cno^ 

A*  may  be  considered  as  composed  of  tbe  three  factors 
A,  A,  A,  and  b  termed  the  third  difference, 

A*  may  be  coBsUered  as  composed  of  Ae  n  factors 
A,  A,  A,  A and  is  termed  the  n"^  '*" 


of  the 
primitive 
fiinctioD. 
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A"*  may  be  regarded  as  compoeed  of  the  two  factors' 
A~  ',  A~ ',  and  is  termed  the  second  integral, 

A~  *  may  be  regarded  as  composed  of  the  three  fectors 

A~  *,  A~  'f  A~ ',   and  is  termed   the  third  iw       of  the 
tegral,  >  primitive 

A~*  nuy  be  regarded  as  composed  of  tlie  n  Actors 

A~ ',  A~ ',  A" ',  A~ ' and  is  termed  the 

n"'  integral, 
or  by  adopting  the  characteristic  %  ta  before, 
S*  may  be  considered  as  composed  of  the  two  {actors' 

£,  S,  and  is  termed  the  second  integral, 
S^  may  be  considered  as  composed  of  the  three  factors 

2,  S,  £,  and  is  termed  the  third  integral, 

S*  may  be  considered  as  composed  of  the  n  factors 
£,  S,  S,  S and  is  termed  the  Ji'^  integral,  . 

CoROLi-ART. — Hence  it  appears  that  any  differenltal,  by  the 
process  of  integration,  may  be  changed  into  different  forms ;  and 
also  an  integral  may  undergo  corresponding  variations  by  the 
process  cX  differentiation:  thus  u  representing  any  function,  as 
before,  its  second  integral  may  be  denoted  by  either  of  the  forms 
5*  u  =  A~ '  tt  =  A"  '  A~ '  M  =  A~ '  A'  a  =  A~ '  A'  w  =  &c. ; 
and  its  third  integral  by  either  of  the  forms 
S'a  =  A~*  u  =  A~'  A~'  A~  '  a  =  A~*A~'  u  =  A~'  A'ti  =i 
A'  A~  *  u,  &c, 

III.  By  similar  operations  we  may  obtain 
S*  A  u  =  A~  *  A'  u  =  A"" '  u  =  %», 
2«  A*  u  =  A-'  A»  u  =  A*  a  =  S*  B,     , 
2»  A'  tt  =  A-  *  A'  M  =  A'  u  =  2  A=  «,  , 
2"  A"  u  =  A~'  A"  a  =  A"""  u  =  &C, 

These  combinations,  it  is  obvious,  may  be  varied  without  end. 

CosoLLAHT. — If  in  the  latter  form  m  be  greater  than  a,  the 
result  will  be  a  differential  of  the  function  u ;  but  if  m  be  less  than 
n,  then  an  integral  of  u  will  be  obtained.    Suppose,  for  example, 
m  =  4,  and  n  =  2, 
then  2"  A"  «  =  2'  A*  a  =  A'  a,  the  second  difference  of  the 

primitive  function  a  ; 
but  if  ffi  =  3>  and  n  =s  5, 

then  2*  A~  «  =  2'  A>  u  s  2'  u,  the  second  integral  of  the  pr^ 
mtive  fiinctioa  u. 
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IV.  A  focility  ia  the  management  and  transformation  of  these 
symbols  will  be  of  great  advantage  to  the  student ;  and  tbe  follow- 
log  examples  are  tberefore  added  to  exerci£e  his  ingenuity: — 

EXAMPLES   ON   DIFFBRENTIATION. 

The  first  diBference  of  S  A'  tf  =  A  2  A'  u  s;  A  A~ '  A"  u  = 

A'  a  =  S  4"  +  '  w,   =  &c. 
Tke^rst  difference  of  S*  A*w  =  A  5»  A'a  =  AA"»A-a  = 

£  A'  u,  =  &c. 
The  second  difierence  of  5'  A'  w  =  4*  2'  A'  u  =  A*  A~ '  A'  «  s=^ 

A7 '  A*  a  =  2  A*  K,  =  &c. 
The  n"'  diflerence  of  S  A"  a  ae  A"  S  A"  a  =  A'  A~ '  A'  a  = 

A-'  A"  M  =  SA'-w,  =  &c. 

BXAMPI.B9   ON    INTECRATION. 

The  first  integral  of  2  A"  «   =   A"  '  A~  '  A"  a  =  A"-'  u  = 

2"  4'  a  =  &c. 
The  second  integral  of  2  A"  w  =  A~'  A~  '  A"  a  =  A'~*  a  = 

2'  A"  w  =  &c. 
The  third  integral  of  2  A"  a  =  A~'  A~ '  A'  u  =  A'~*  u  = 

2'  A*  u  =  &c, 
TTie  n"'  integral  of  2  A"  a  seA""' A~'  A"  «  =  A~*  a  =s 

2  a  =  &c. 
TTie  n""  imegral  of  2"  A"  u  =   A~"  A"'  A"  a  =  A—  u  = 

2"  a  =  &c. 
The  '«■*  integral  of  2"  A"  a  =  A—  A""  A*  a  =  A""  a  = 

2*  a  =  &c.  * 

It  thus  appears  that  the  symbols  usually  erhployed  in  the  diOeren- 
tiaiion  and  integration  of  functions  are  subject  to  the  ordinary  lam. 
of  algebraic  quantities;  an  idea  whio-h  was   first  elicited  by  the   . 
genius  of  Arbogast, 

By  changing  A  into  d,  and  2  into  f,  the  preceding  remarks  are 
equally  applicable  to  the  theory  of  di^erentials. 

*  The  ntilitj  and  imparlance  of  ihrae  tramfornxioiu  must  be  obTioni  I  for  we 
can  thus  pursue  Ihe  change)  which  the  ri|iDnrnl9  urder^^,  ihrongh  tlie  leieral 
(lBl(9  of  positive,  zero,  and  lugativei  ihe  poiilkit  alale  deuatiog  the  dlffaremx,  ttn 
A  eeiulimt  quoslii;,  and  Ihe  tugativt  atate  the  inltfrtU, 


DcmizedbvGoOglc 


On  the  Qitantky  ^  Real  Aad  [Ocr. 


Article  IV. 

On  the  Quantity  of  Real  Aad  in  Liquid  Hydrochloric,  and  on  the 
Composition  of  some  of  the  Chlorides;  with  the  Description  of  .a 
mewInstnmuMfar  the  AnalynsoftkeCarhoaQtes,   By  Dr.  Ore. 

(To  Dr.  Thooisoo.) 
DEAR  9tR, 

In  examining,  about  tvro  years  ago,  the  m^nesian  Kme-stone  of 
Cnltra,  in  the  North  of  Ireland,  ansioas  to  know  ibe  qnanltty  of 
carbonic  Bcid  united  to  the  magoesia  in  ihia  mioera],  I  feand  that 
the  common  way  of  analyus  would  not  lead  to  it  with  final  preci- 
sioD.  During  its  slow  solution  in  dilute  muriatic  or  nitric  acids, 
variable  and  uncertain  quantities  of  add  vapour  were  apt  to  be  car- 
ried off  by  the  gas,  on  one  hand ;  ot,  on  the  other,  a  portion  of 
the  carbonic  acid  remained  in  the  liquid.  Hence  at  one  time  the 
^naotity  evolved  from  100  grains  t^  the  lime-iUHie  w»  46;  at  aa- 
other,  somewhat  more;  and  at  another,  45.  1  obserred  similar 
nriations,  though  in  a  less  degree,  in  the  analysis  of  pure  calca- 
reous spar,  a  substance  of  the  most  uniform  composition.  Nor 
were  the  deviations  which  occurred  to  me  greater  than  could  be 
paralleled  among  other  investigators.  Thos  in  100  grains  of  pure 
carbonate  of  lime  you  state  the  quantity  of  carbonic  acid  at  43-  L8, 
from  which  fuBdamental  number  you  deduce  the  wewhts  of  tbe 
atoms  of  lime,  calcium,  and  their  combtnatitms.  Dr.  Marcet,  a  no 
less  accurate  philosopher,  makes  it  43'9 ;  Mr.  Kirwan,  45 ;  M. 
Vauquelin,  43-5  ;  M.  M.  Aikin,  44  ;  M.  Thenard,  43-28  :  and  by 
Dr.  Wollaston's  scale  it  seems  to  be  43*4  or  43-9.  Tbe  determi- 
nation of  this  point  is  an  essential  datch  in  the  atomic  theny.  Of 
the  above  analyses,  I  believe  we  shall  find  that  of  M.  VauqneltD  to 
Ite  nearest  the  truth;  though  I  cannot  understand  why  this  escellent 
chemist  should  rate  the  lime  at  only  bG  parts,  leaving  0^  of  loss 
ID  the  100. 

The  fbllowiog  experiment,  selected  from  among  many  others, 
amy  perhaps  throw  light  on  the  cause  of  these  variations.  Into  a 
•maR  pear-shaped  vessel  of  glass,  with  a  long  neck,  aai  fljrnished 
with  a  hollow  spherical  stopper  drawn  out  above  and  below  into  a 
tnbe  almost  capillary,  some  dilute  muriatic  acid  was  put.  The 
wbc^e  being  poised  in  a  (felicate  balance,  lOO  grains  (^  calc-spar  in 
ihomhoidal  fragments  were  introduced^  and  the  stopper  was  quickly 
inserted.  A  little  while  aficr  the  wkition  was  completed,  the  dimi- 
Dution  of  weight,  indicating  tbe  loss  of  carbonic  acid,  was  found 
to  be  42-2  grains.  Withdrawing  the  stopper,  and  inclining  the 
vessel  to  one  side  for  a  few  minutes^  to  allow  the  dense  gas  to  flow 
out,  the  diminution  became  43*3.  Finally,  on  heating  the  body  of 
the  vessel  to  about  ^(f,  while  the  hollow  stopper  was  kept  cool. 
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small  bubbles  of  gas  escaped  from  the  liquid,  and  the  loss  of  weight 
was  found  to  be  'iS'SS,  at  which  point  it  was  pennaneDt.  This  is  a 
tedious  process. 

The  iostniment  which  I  subsequently  employed  is  q«ick  in  its 
meration,  and  still  more  accurate  in  its  results.  (See  P).  LXXII. 
^g.  3.)  It  cODstsis  of  a  glass  tube  of  the  same  strength  and 
diameter  with  that  usually  employed  for  barometers,  having  a 
strong  prolate  spheroid  blown  on  one  end  of  it  at  the  glass-house, 
and  at  the  other  bent  upwards  with  a  syphon  curve.  The  middle 
part  between  the  ball  and  the  bend  is  about  six  or  seven  inches  long. 
The  capacity,  eiLcIusive  of  the  curved  part,  is  a  little  more  than  five 
cubic  inches.  It  is  accurately  graduated  into  cubic  inches  and 
hundredth  parts,  by  the  successive  additions  of  equal  weights  of 
quicksilver  from  a  measure  thermometric  tube.  Seven  Troy  ounces 
and  66  grains  of  quicksilver  occupy  the  bulk  of  one  cubic  inch. 
4^  such  portions  being  poured  in,  fill  the  ball,  and  a  little  of  the 
beginning  of  the  stem.  The  point  where  it  rests  is  muked  with  a 
diamcmd.  Then  3+;  grains,  equal  to  tw**^  *  cubic  inch,  being 
drawn  up  into  the  thermometric  tube,  rest  at  ft  certain  height, 
which  is  also  marked  by  the  diamond.  Hiis  bulk  is  introduced 
successively,  till  the  stem  be  filled  through  the  whole  extent  of  the 
syphon  curve ;  and  at  each  addition  a  diamond  scratch  is  made. 

In  the  instrument  thus  finished,  -^^-^  of  a  cubic  inch  occupies  tm 
the  stem  about  ,1^  of  an  inch,  h  space  easily  distinguished.  The 
weight  of  carbonic  acid  equivalent  to  that  volume  is  less  than  ^ir 
of  a  grain,  being  0-00232.  The  mode  of  nsing  K  is  perfectly 
simple  and  commodious,  and  the  analytical  result  is  comvoo^ 
obtained  ia  a  few  minutes. 

For  example ;  five  grains  of  calcareous-  spar,  in  three  or  four 
thomboids,  were  weighed  with  great  care  tn  one  of  Crighton's  most 
delicate  balances,  such  as  you  have  described  in  the  article  Che- 
mistry of  Dr.  Brewster's  Encyclopedia,  though  by  a  typographteat 
error  its  construction  is  escribed  to  Cuthbertson.  These  »«  intro- 
dnced  into  the  empty  tube,  and  made  to  slide  gently  along  into  the 
spheroid.  The  instrument  is  then  held  in  nearly  a  horizontal  posi- 
tion with  the  left  hand,  the  top  of  the  spheroid  resting  against  the 
breast,  with  a  small  bended  funnel  inserted  into  the  orifice.  Quick- 
silver is  now  poured  in,  till  it  be  filled,  which  in  this  positKm  is 
sccomplished  in  a  few  seconds.  Should  any  particles  of  air  be 
entangled  among  the  mercury,  they  are  discharged  by  inverting  the 
instrument,  having  closed  the  orifice  with  the  finger.  On  reverting 
it,  and  tapping  the  ball  with  the  finger,  the  fragments  of  spar  rise 
to  the  topi  Tliree  or  four  hundredth  parts  of  a  cubic  inch  of  mer- 
cury being  now  displaced  from  the  mouth  of  the  tube,  that  bulk  of 
dilute  muriatic  acid  is  poured  in ;  then  pressing  the  fore  finger, 
armed  with  a  slip  of  bladder,  on  the  orifice,  and  tncKning  the  in- 
strument forwards,  the  acid  Is  made  to  rise  throughthe  qtucksilver. 
This^  as  it  is  displaced  by  the  evolved  carbonic  acid,  falls  into  ft 
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large  stone-ware  bason,  over  which  the  instninieDt  stands  in  » 
wcmten  frame.  When  the  solution  is  completed,  the  apparent 
volume  of  gas  is  noted,  the  mercury  in  the  two  legs  of  the  syphon 
is  brought  to  a  level,  or  the  difference  of  height  above  the  mercury 
in  the  bason  is  ol)served,  as  also  the  temperature  of  (he  apartment^ 
and  the  height  of  the  liarometer.  Then  the  ordinary  corrections 
bemg  made,  we  have  the  exact  volume  of  carbonic  acid  contained 
in  five  grains  of  calc  spar.  In  very  numerous  experiments  which  I 
have  made,  in  very  different  circumstances  of  atmospherical  tem- 
perature and  pressure,  the  results  have  not  varied  -^^  of  a  cubic 
inch  on  five  grains,  care  being  had  to  screen  the  instrument  from 
the  radiation  of  the  sun  or  a  fire. 

As  there  is  absolutely  no  action  exercised  on  mercury  by  dilute 
muriatic  acid  at  ordinary  temperatures ;  as  no  perceptible  difference 
is  made  in  the  bulk  of  air  by  introducing  to  it  over  the  mercury  a 
little  of  the  acid  by  itself;  and  as  we  can  expel  every  atom  of  car- 
bonic acid  from  the  muriate  of  lime,  or  other  saline  solution,  by 
gently  heating  that  point  of  the  tube  containing  it,  it  is  evident  that 
the  total  volume  of  gaseous  product  must  be  accurately  deter- 
mined. 

Should  the  substance  be  more  rapidly  acted  on  by  a  dilute  acid 
than  limestone  is,  we  must  use  some  dexterity  in  sending  up  the 
tcid,  and  we  must  also  hold  the  palm  of  our  hand  at  first  a  little 
above  the  orifice,  to  jwevent  the  dispersion  of  the  protruded  quick- 
silver. When  a  series  of  experiments  is  to  be  performed  in  a  short 
space  of  time,  I  wash  the  quicksilver  with  water,  dry  it  with  a 
sponge  first,  and  then  with  warm  muslin.  The  tube  is  also  washed 
out  and  drained. 

When  a  liquid  containing  gas  is  to  be  analyzed,  the  instrument 
is  slightly  modified,  by  having  at  the  top  of  the  spheroid  an  orifice 
shut  with  a  stopper  or  cork.  The  mercury  is  poured  in  till  the  in- 
strument is  nearly  full,  the  end  of  ihe  syphon  being  previously  shut 
with  the  finger  or  a  cork,  and  over  the  mercury  the  measured  quan- 
tity of  liquid  is  placed.  The  tup  of  the  spheroid  being  now  closed, 
dilute  acid  in  suitable  quantity  Is  sent  up  from  below,  and  (he 
evolved  gas  estimated  as  before.  For  a  great  many  purposes  I  have 
found  this  instrument  better  adapted  than  the  mercurial  pneumatic 
trough.  Hie  tubular  orifice  at  the  top  of  the  spheroid,  and  the 
syphon  extremity  below,  being  both  nicely  graduated,  we  can  mea- 
sure the  quantities  of  liquid  employed,  as  well  as  the  gaseous  pro- 
duct. 

I  shsll  in  another  paper  describe  a  modification  of  (he  instru- 
ment, well  adapted  for  the  practical  farmer's  and  miner's  use,  io 
the  analysis  of  marls  and  lime-stones. 

According  to  my  experiments,  100  cubic  inches  of  carbonic  acid 
weigh  46-4  grains.  The  following  table  of  results  b  computed  on 
that  supposition : — 
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Graini.  Cab.  In.        '    b;  weigbl. 

5    Calcareous  spar  yield   4-700   ....  43-fii6 

5     Arragonite  from  Mr.  Jameson 4'670   ....  43*336 

74^  Carbonate  of  strontian 4*885    30-221 

In  other  spccimeos  of  stroDtianite     30'000 

The  above  arragooite  seems  a  compound  of  97-6 
carbonate  of  lime  and  2'4  carbonate  of  strontian. 

5     Magoesian  lime-atone 4*9512    ....  45'!)54 

5     Crystals  adhering  to  magnesian  lime. .  470O   ....  43-€l6 

5     White  Antrim  lime-stone    4*e50   ....  43-152 

5    Pearl  spar 4-20     S8'97S 

5     Gall-nut  lime-stone 4*68     ....  43-43t> 

5     Carrara  marble     4-69     ....  43-523 

7^  Ignited  subcarbonate  of  potash    ....  5*075    ....  3)*40 

5    Subcarbonate  of  soda 4-403    40*86 

4    Dense  subcarbonate  of  ammonia.. ..  4*69     ....  54*404 

Remarks  on  the  preceding  Table. 

The  crystals  adhering  to  the  pieces  of  magnesian  lime-stone  1 
found,  by  a  common  analysis,  to  contain  no  magnesia.  I  precipi- 
tated by  subcarbonate  of  ammonia,  from  the  acidulous  muriate  of 
lime,  99  grains  of  carbonate  from  100  grainsof  Antrim  lime-atone ; 
and  43*152  is  to  43-6)6  as  99  to  100,  which  is  a  perfect  accord- 
ance between  the  two  distinct  modes  of  analysis.  The  lime-stone 
in  (he  form  of  gall  nuts  clustered  together  is  from  the  vicinity  of 
3underland.  It  contains  a  very  little  oxide  of  iron,  and  has  a  spe- 
cific gravity  of  2-70O.  ll  is  not  a  magnesian  lime-stone,  as  some 
have  supposed.  The  gaseous  product  shows  the  absence  of  mag- 
nesia. These  gall  nuts  are  denser  than  common  lime-stone,  of 
which  the  Antrim  is  of  2*585  specific  gravity ;  the  spar  is  2*70; 
the  Cultra  magnesiaa  lime-stone  varnished  is  2157.  I^e  subcar- 
bonate of  potash  was  from  Tartar ;  the  subcarbonate  of  soda  from 
ignited  bicarbonate,  which  was  found  by  the  ordinary  chemical  tests  ' 
to  be  nearly  free  from  all  contamioation  of  muriatic  and  sulphuric 
salts,  the  nitrate  of  silver  giving  with  its  nitrate  a  scarcely  percep- 
tible milkiness.  It  is  a  substance,  however,  difficult  to  get  absolutely 
pure.  The  best  way  of  obtaining  it  which  I  have  yet  practised  is  to 
boil  a  solution  of  pure  sea  salt  with  a  large  quantity  of  yellow  oxide 
of  lead,  till  no  more  muriatic  acid  remains  undecomposed.  To 
filter,  add  a  little  carbonate  of  ammonia  10  the  liquid,  evaporate, 
and  ignite.  The  crystallised  subcarbonate  of  commerce,  even  when 
found  iaregular  rhomboids,  is  very  ht  from  being  pure.  It  yields, 
when  ignited,  only  374-  ^'  ^^  F^''  cent,  of  carbonic  acid. 

White  lead  or  carbonate  will  not  answer  the  purpose.  I  have 
digested  it  on  a  sand-bath  with  solution  of  sea  salt  for  many  hours 
without  the  liquid  acquiring  the  power  of  reddening  litmus  paper; 
but  after  the  white  lead  is  ignited.  It  begins  immediately  to  decom- 
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pose  the  salt  with  great  force.  The  joint  affinities  of  carbonic  acid, 
oxfgcD,  and  lead,  and  hydiochlortc  acid  and  soda,  are  here  shown 
to  be  itroDger  than  those  ofchlorine  and  lead,  oxygen  and  hydrogen, 
carbonic  acid  and  soda,  which  are  the  divellent  forces,  opposed  to 
the  fivffler  as  quieKent, 

A  very  pure  subcarbonste  of  soda  may  aim  be  got  from  the  ciya- 
tallized  acetate  by  ignition. 

Thus  accurately  acquainted  with  the  composition  of  the  car- 
boDites  which  I  was  to  employ,  the  instrument  and  balanec  being 
both  of  equal  delicacy,  I  maa.  diluted  with  distilled  water  at  CO"  of 
Fahr.  some  j)ure  liquid  hydrochloric  or  muriatic  acid,  in  the  follow- 
ing proportions.  Acid  of  1-J92  specific  gravity,  at  60°  of  Fahr. 
way  em[^yed,  equal  in  dry  acid  per  cent,  to  38-5 : — 


Acid. 

Water, 

Sp.Gr. 

Temp,  on 

Dry  acid 

Giain. 

Gmini. 

.160°. 

■nil  We. 

per  cent; 

1080. 

+      120      - 

=     90+10 

1-1730 

80° 

25-47 

060 

240 

80  +  20 

M536 

82° 

22-64 

840 

360 

70  +  30 

1-1844 

85° 

19-ai 

720 

480 

60  +  40 

1-1150 

9W 

16-98 

600 

600 

50  +  50 

1-0960 

88» 

14-15 

480 

720 

40  +  60 

l-or65 

83° 

11-32 

360 

840 

30  +  70 

1-0574 

79° 

8-49 

240 

960 

20  +  80 

1-0384 

75° 

5-7S 

120 

1080 

10  +  90 

1-0192 

69» 

2-83 

The  calcnlated  and  experimental  specific  gravities  at  60*  exactly 
coiBcide.  The  mixture  of  acid  and  water  was  made  24  Iioms  before 
the  density  was  determined,  in  which  interval  of  time  it  was  fre- 
quently agitated.  In  round  numbers  we  may  reckon  the  additioii 
of  -^^  of  water  to  acid  of  any  specific  gravity  as  ^minishing  this 
by  two  in  the  third  decimal  figure.  I  shall  be  able  presently  to 
demonstrate,  by  a  series  of  accurate  experiments,  that  the  propor- 
tion of  dry  acid  is  exact  as  given  above.  Hence  preceding  tables 
must  be  wide  of  the  truth. 

We  may  here  remark,  in  the  first  place,  that  we  have  two  phe- 
nomena somewhat  singular  ic  the  dilution  of  this  acid.  First  the 
evolution  of  heat  frum  the  mixture  of  two  linuids,  not  saline,  with- 
out any  condensation  of  tfaeii  volume.  This  fact  completely  dw- 
proves  the  notion,  too  common  in  chemical  books,  that  the  evohi^ 
tion  of  heat,  in  the  dilution  of  alcohol  and  of  sulphuric  acid  with 
water,  is  due  to  the  mechanical  effect  of  the  diminution  of  the 
poies  or  interstices  which  formerly  lodged  the  caloric,  TTie 
maximum  rise  of  temperature  appears  above  in  the  mixture  of  six 
parts  of  acid  with  four  of  water,  which  consists  nearly  in  bnft  of 
five  of  the  former  to  four  of  the  latter.  Eqaal  votomes,  when 
nixed,  evolve  a  heat  somewhat  greater ;  or  by  weight,  six  of  acid 
t^  five  of  water. 

The  second  fact  is,  tliat  we  have  here  a  true  chemical  combfoa- 
lioD  without  any  change  of  density.    It  is  curious  that  the  sema 
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propasition  holds  with  gaseous  hydrochloric  acid,  fonned  by  equal 
volumes  of  chlorine  and  hydrogen,  which  chemically  combine 
while  the  density  is  the  mean  of  its  components. 

What  is  the  origin  of  the  heat  in  (his  case  ?  The  following  ex- 
periments will  give  a  satisfectory  answer  to  this  question  : — 

A  thin  glass  globe  capable  of  holding  1800  grains  of  water  was 
successively  filled  with  this  liquid,  with  the  strong  acid  sp.  gr. 
I'iy2,  and  with  that  of  l'l]52j  and  being  in  each  case  heated  to 
the  same  degree,  was  suspended  with  a  delicate  thermometer  im- 
mersed in  it,  in  a  large  room  of  uniform  temperature.  The  com- 
parative times  of  cooling  through  an  equal  range  of  tlie  thermo- 
metric  scale  was  carefully  noted  by  a  watch  in  each  case.  The  fol- 
lowing were  the  results:-^ 

Globe  with  water  cooled  from  12'1°  to  66°  in'  122  minutes 

Dilute  acid  ..: 124    to  66    b)  102 

Strong  acid 12-1    to  66    in    88    ' 

The  glass  itself  had  a  capaci^  for  heat  equal  to  that  of  Ififfgr. 
of  water.  Hence  in  the  three  cases  we  have  the  following  reliitions 
between  the  quantities  of  matter  cooled  and  the  trues  of  coolingt 

W«"  ISttS  =  «^-«'i  <!«"«  -d  '^L^  =  «' ;  strops 

If  water  be  called  unity,  or  1*000,  then  the  dilute  add  is  0*739, 
and  the  strong  acid  0' 5 8(>.  These' numlxirs  represent  thesp«cHi<! 
beats  by  esperimeDt.  But  the  dilute  acid  ought,  from  calculattou, 
to  have  the  mean  capacity  for  heat  corresponding  to  G  strong  acid 

+  4  water,  =  "  '  "'^^^  *  "  —  =  *75ie.     We  see,  iherefoie, 

that  the  capacity  is  diminished  tn  the  ratio  of  '735  to  '7516,  tit 
which  cause  the  evolution  of  heat  is  due. 

Conceiving  that  I  observed  in  the  successive  stages  of  cooling  of 
the  several  liquids  indications  of  the  relative  specific  heats  vaiying 
at  diiSerent  temperatures,  I  made  the  following  experiments  to 
decide  this  interesting  point.  The  same  glass  globe  and  thermo- 
meter were  employed : — 

Water  cooled  from   210°  to  150"  in  21-6' 

CoDcentrated  oil  of  vitriol 210         150         17*0 

Spermacetioil,  sp.gr.  0-915:...  210         150         12*75 
Oil  of  turpentine  8p.gr.  0*875..  210         J50         11*25 

Water     ..., 150  90        5? 

Coaceotrated  oil  of  vitrjol J  50  90        S9j. 

Spermaceti  oil,  ip.  gr,  0'91 5 . . . .   I50  90        29 

Oil  of  turpentine,  sp.  gi'.  0-875 . .  ISO  90        25*83 

Hence,  iiKludiog  the  specific  Iicat  of  the  vessel,-  and  the  difier- 
focec^  density  of  the  liquids^  we  get  the  foUowiog  equations : — 
Vol.  X.  N<'  IV.  S 
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w..« -Slr="'       -iS<r=^-2' 

Sulphuric  »ad    ....-^  =  4-6'  »^=  10-64- 

S|»rm.ceti  oQ    . . . .  4^^^  =  G-57'  -^=■5-0' 

O,lofluT«nt™...i!^  =  6-0'  ^=13-8' 
And  reckoning  water  to  be  unity,  or  TOOO, 

VtVtr  Range.  UndeT  Range. 

Water l-OOO  1-000 

Sulphuric  acid 0-418  0*364 

Spennaeeti  oil 0-597  0-513 

Oil  of  turpentine 0-545  0-472 

.  The  ratio*  of  the  sulphuric  acid,  and  of  the  two  oils,  are  ob- 
liously  proportional  to  one  another  in  both  ranges  ;  but  the  specific 
heat  of  the  water,  compared  with  these  bodies,  increases  in  a  re- 
markable ratio  as  its  temperature  falls.  Had  I  continued  the  espe- 
riments  to  still  lower  degrees  of  the  thermometer,  this  difference 
would  probably  have  become  greater.  But  wlien  the  substance 
c^rated  on  approached  the  temperature  of  the  atmosphere,  which 
was  then  from  65°  to  60°  Fahr.,  the  cooling  was  too  slow  to  permit 
the  intervals  of  lime  to  be  marked  with  the  requisite  precision. 
.  Hitherto  the  specific  heats  of  bodies  have  been  compared  with 
that  of  water  either  at  the  freezing  temperature,  as  in  the  calori- 
meter of  Lavobier  and  Laplace,  or  by  admixture,  vt  rate  of  refrige- 
ration, at  very  moderate  heats.  In  all  these  cases  the  capacity  of 
water,  being  at  a  maximum,  has  caused  other  bodies  lo  stand  rela- 
tively low  in  the  capacity  scale.  The  mean  capacity  of  water,  be- 
tween that  of  freezmg  and  boiling,  is  probably  to  be  placed  at  about 
the  hundredth  degree  of  Fahrenheit's  scale. 

By  thus  possessing  at  ordinary  atmospherical  beats  its  maximum 
specific  caloric,  water  is  peculiarly  fitted  for  performing  its  important 
&nction  of  a  magazine  and  equalizer  of  temperature  to  the  terres- 
trial globe. 

In  describing  the  experiments  performed  with  the  view  of  deter- 
mining the  composition  of  the  chlorides,  and  the  quantin  of  dry 
acid  in  liquid  hydrochloric  of  a  certain  density,  I  shall  make  use  of 
the  old  language  and  hypothesis  at  first,  after  which  the  substitutioa 
of  the  new  may  be  readily  made. 

The  point  of  neutralization  between  acid  and  alkali  was  ascer- 
tained in  the  usual  way  by  litmus  pB|<er;  but  it  was  occasionally 
found  that  a  combination  would  appear  neutral  by  this  test  when  the 
■oliitioD  was  very  dilute,  which  on  concentration  gave  evident  marks 
of  an  alkalioe  or  acid  execs*.    To  tbn  cause  chieny  must  we  asci^ 
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a  very  co(tsidembl«  error,  which  the  celebrated  Dr.  Black  has  com- 
tnttted,  in  his  analysis  of  the  Geyser  water,  as  I  demonstrated  in  a 
memoir  on  Alkali-metry,  subjected  about  a  year  ago  to  the  inspec- 
tion of  Dr.  HeDry,  of  Manchester.  When  a  saline  mixture  ap- 
proaches the  neutral  state,  it  is  advantageous  to  touch  with  the  point 
of  a  glass  rod  dipped  in  pure  water,  a  spot  of  the  paper  continuous 
to  that  where  the  combination  is  applied.  The  practical  philosopher 
Knows  welt  what  difficulties  attend  the  actual  analysis  and  synthesis 
of  the  Baits,  when  the  ultimate  precision  demanded  by  the  ductrine 
of  multi[de  proportions  is  sought  for.  * 

The  followiog  experiments  are  the  results  of  at  least  a  hundred 
trials.  The  evaporations  were  conducted  on  a  nicely  regulated 
sand-bath,  in  platina  capsules,  and  the  dry  matter  was  ignited  with 
a  cover,  to  prevent  loss  by  decrepitation  j  but  very  gently,  so  as  to 
avoid  the  volatilization  of  the  salt. 

Chloride  of  Potassium, 

EzPBR.  I. — 50  grains  of  recently  ignited  suhcarbonate  of  potash 
from  tartar,  containing  34*3  grains  of  potash,  took  for  neutral ization 
700  grains  of  a  diluted  muriatic  acid,  equivalent  to  70  grains  of 
that  whose  specific  gravity  is  1-192.  54  grains  of  muriate  gently 
ignited  were  obtained.  As  54  contain  34-3  of  potash,  lOO  grains 
will  consist  of  63-52  potash  and  36-18  acid.  And  if  70  grains  of 
liquid  acid  he  equivalent  to  19:7  o^  dry,  100  will  contain  28'i4. 
100  grains  of  suhcarbonate  take  140  of  the  above  strong  liquid  acid 
for  saturation,  and  yield  108  grains  of  muriate. 

ExpBR.  II. — 50  grains  of  pure  bicarbonate  of  potash  in  crystals, 
e^ual  to  34-5  suhcarbonate  and  23'67  potash,  took  480  grams  of 
dilute  acid,  equal  to  48  of  the  strong. 

37*25  grains  of  muriate  were  obtained.  As  37-25  is  to  23*67  oF 
potash,  so  is  100  to  63-54  base  and  36-46  acid.  Here  also  100 
grains  of  suhcarbonate  yield  108  of  salt.  100  grains  of  suhcar- 
bonate take  in  this  experiment  139  grains  of  the  strong  acid,  which 
gives  28'3  per  cent,  of  dry  acid. 

A  hundred  parts  of  muriate  of  potash  will  yield  by  decompositicm 
with  sulphuric  acid  129^  of  liquid  muriatic  acid,  specific  gravity 
1-192. 

Fifty  grains  of  suhcarbonate  of  potash'  contain  28-6  potassium, 
which  constitute  the  basis  of  54  of  chloride,  leaving  25*4  of  chlo- 
rine. Hence  100  chlorine  take  112*6*  potassium  j  or  in  100  parts 
we  have  53  potassium  +  4?  chlorine. 

Chloride  of  Sodium, 

ExPBR.  I. — 100  grains  suhcarbonate  of  soda,  from  a  recently 

ignited  pure  bicarbonate,  took  for  neutralization  183*6  grains  of  the 

strong  liquid  muriatic  acid ;  and  1 1 1*7  grains  of  muriate  were  ob- 

'  ■  Thi*  It  aiasUj,  bal  I  IrainMy  apprehrad  (oa  Tafnely,  called  tti«  dadrinR  of 
ileinlie  praportloiu.  DeBnlte  propurttoDi  taav*  beea  Incukatad  cm  sIbw  tlu 
faa  ot  laltM  nnrtnllSMlon  wu  koonb. 

S   2  -,  ' 

Dg.l.zedl!,GOOQlc 


276  Oh  tka  Quanlity  of  RaU  Add  [OOT. 

tained.  100  of  tba  nibcubontte  contsfo  40^  gaam  carinale  acid 
tnd  59')  soda.  Hence  100  parts  of  muriate  areconiposed  <rfS24 
toda  +  47'1  aeid.  Here  we  htre  28*6  gtaira  of  icj  arid  n  100 
of  the  liquid. 

ExntB.  II. — trOgraiin<rf'«ainiinn'subeai1)oaatetMk91'4oftti« 
abore  liquid  arid,  and  55*4  of  gently  izntted  muriate  were  (^loed. 
In  100  parts  53-94KMla  +  46*66  md.  Here  we  bare  28-3  ofdrf 
acid  in  100  of  the  Nquid. 

Ttie  proportion  of  dry  acid  in  this  last  esperioient,  euurfMred 
with  that  deduced  from  the  muriate  of  potaMi.  shows  it  to  be  the 
more  correct  of  the  two  enperimeDts  on  nrariste  of  aoda.  100  purts 
of  this  salt  ihonM  yield  br  careful  decomponiioa  185  parts  of  liqaid 
tnmiatic  arid  of  the  density  I'lM  formerly  required  hy  the  LonJon 
College.  Extraordinary  errors  on  this  subject  are  to  be  fa«id  ift 
Bome  chemical  compilations.  '  Contemplated  as  a  ebloride,  we  hare 
53*3  soda,  equivalent  to  5998  sodium.  Hence  3998  sodium  + 
601)2  chlorine  =  100  chloride.  And  100  chlorine  combine  with 
€6-61  sodium. 

Chloride  of  Calcium. 
_  ExPBB.  I. — 50  grains  of  rhomboidal  calc  spat  dits(dved  h»  mu- 
riatic acid,  in  a  long  necked  glass  vessel,  5ach  as  was  employed  also 
in  the  above  esperrmenta,  to  prevent  loss  by  efi&rvescence,  afibtdled 
after  careful  evaporation  and  ignition,  55-1  grams  of  muriate. 

ExpsR.  n. — 50  grains  of  a  similar  spar  yielded  55'4  grarns  of 
gentTy  ignited  salt. 

ExPBR.  Ill, — 100  grains  of  pure  lime  took  for  neutraltzstion 
340*0  grains  of  the  stiong  liquid  muriatic  acii^  of  which  100  grains 
contain  28*3  of  diy  ncid  in  the  muriates,  corresponifiDg  to  36*5  <j 
chlorine,  as  deduced  from  the  preceding  chlondei. 

It  may  bete  be  remarked,  that  to  discharge  the  water,  which 
adheres  to  forcibly  to  the  muriate  of  lime,  without  pattial  decom- 
posirion,  is  a  very  nice  process.  A  bright  red  heat  speedily  dfeen- 
gages  10  much  of  the  acid  as  to  enable  the  watery  solution  made 
fromi  that  muriate  to  darlien  litmus  paper.  I  have  repeated  the  syrh- 
thesis  of  muriate  oT  lime  more  than  50  tfmes,  panicolariy  in  my 
researches  on  magnesian  lime-stone,  and  could  not  obtain  a  de> 
airable  uniformity  of  results  with  a  strong  heat.  Hence  Mr.  Ten- 
UBiU's  process  for  separating  magnesia  from  lime,  by  igniting^  the 
mixed  muriates,  is  incapable  of  giving  final  predsion,  because  the 
muriate  of  magnesia  requhes  such  an  mtense  heat  for  its  entire  de- 
composition as  to  affect,  more  or  less,  the  muriate  of  lime. 

I  believe  that  the  mean  of  the  two  preceding  experiments  must 
be  very  nearly  exaet.  We  may,  therefore,  consider  100  grains  of 
<«]c  spar  equivalent  to  1 10*5  of  ignited,  but  perfectly  neutral,  mu- 
riate. From  the  above  experiments  we  may  deduce,  not  only  the 
'wraposirion  of  the  chloride,  but  the  weight  of  the  atom  of  calcium. 

The  Btoiu  of  carbonic  acid  is  assumed  27''51,  oxygen  being  10, 
Mow  Si  43-6  of  it  combine  with  56*4  of  lime  to  form  the  owbonatc^ 
the  atoni  of  lime  weighs  35*58,  and  that  of  calciBm  35*36.    I  cea- 
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ceiye  that  the  number  36*20,  pven  by  you,  it  much  too  great.  la 
round  DOEobers,  S5'6  Js  very  Dear  the  truth.  Therefore  £6-4  lime 
will  coaiist  of  15-85  oxygen  aiui  40*55  calcium.  Hence  llO'S 
cfalmde  contain  40-55  cakiuin«  ftnd  the  remaiader  69-95  U  chlo- 
rine. Or  100  chlorine  combine  with  58  calcium.  The  atom  of 
chlorine  thence  deduced  u  44-13, 

A  hundred  grains  of  calc  spar  lake  for  saluratioo  or  s(4utioa  192 
grains  of  the  above  liquid  hydrochloric  acid. 

Chloride  of  Silver. 

Vtom  the  mean  of  sereral  experiments,  I  find  this  to  be  eonpOM^ 
of  100  chlorine  and  307'5  silver.  In  one  experiment,  very  care- 
fully conducted^  100  parts  of  pure  silver,  ap.  gr.  10-717)  revived 
from  the  muriate,  gave  157*66  <^  dry  nitrate,  and  aftermirdB  of 
gently  fused  luna  cornea,  132-41.  Here  100  parts  of  chloride 
contain  24-476  chlorine  +  75*524  silver.  Or  if  we  state  it  in  the 
old  language,  as  an  oxide  of  silver,  we  have  75*523  silver  +  18'9S 
muriatic  acid  +  5*547  oxygen.  Hence  100  oxide  contain  J-M 
oxygen.    This  experiment  gives  100  chlorine  to  303-5  silver. 

If  we  compare  together  the  whole  of  these  experiments,  we  shall 
find  that  muriatic  acid,  of  the  ap.  gr.  1*192,  contains  28'S  parts  la 
the  hundred  of  dry  acid. 

In  the  first  two  experiments  on  chloride  of  calcium  we  have  an 
unexceptionable  meaoB  of  verifying  the  accuracy  of  the  third.  As 
their  mean  gives  the  relation  t^  dry  acid  and  lime  as  the  numbei* 
S4*l  to  56*4;  then  96-22  of  dry  acid,  present  in  the  340  grains  of 
the  third  experiment,  should  neutralize  100*3  of  lime;  and  the 
actual  number  by  experiment  is  100,  a  coincidence  of  the  moet 
Htisftctory  nature. 

Mr,  DaltoB,  in  the  second  volume  of  his  new  System  of  Chemical 
'Fbitosophy,  gives  a  modified  copy  of  Mr.  Kirwan's  table  of  muriatio 
acid,  which,  he  says,  is  neari^  correct.  Acid  of  the  sp.  gr.  M92; 
according  to  this  table,  conUins  only  24*7B  of  di7  acid  by  wci^t, 
instead  of  28*3.  Having  repeated  my  experiments,  with  every 
precaution  to  ensure  accuracy,  I  am  certain  that  the  number  38-3 
does  not  differ  from  the  truth  by  more  than  the  decimal  fraction^ 
provided  it  differ  so  much.  And  in  a  note  to  p,  454  of  Dr.  Henry's 
valuable  System  of  Chemistry  (edition  of  1810,  vol.  i.),  we  arc  led 
to  believe  that  100  parts  of  common  salt  should  afford  414  parts  of 
liquid  acid,  sp.  gr,  I'lfiO.  Now  100  parts  of  salt  will  yield  no 
more,  1  apprehend,  than  1B6-3  of  that  density.  He  takes  his  data 
from  Berthollet.    Tlie  difference  is  no  less  than  55  per  cent. 

In  the  last  edition  of  this  deservedly  popular  work  the  above  not^ 
Is  properly  suppressed,  and  the  quantity  of  acid  to  be  obtained 
from  100  parts  of  salt  is  said  to  be  about  equal  weights,  the  acid 
having  a  specific  gravity  of  1142,  that  lately  prescribed  by  the 
Itondon  College.  Now  IS  this  acid  contains  21  per  cent.  <rf  dry 
acid,  we  ought  to  have  230  (larts  of  it  from  100  parts  of  the  muriata 
of  soda. 

If  the  table  of  muriatic  acid  given  by  Mr,  &  Davy,  ai  deduced 
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from  condensation  of  ihe  gas,  be  compared  with  mine,  a  near  ac- 
cordance will  be  found.  His  acid  of  1-190  contains  38'S8  of  mu- 
riatic acid  gas  in  Ihe  100  grains  of  liquid. .  At  the  same  density  100 
of  mine  contains  36*5  of  chlorine  +  l-Of>  bydtogen  =  37'59  of 
bydrocbloTic  or  muriatic  acid  gas. 

I  remain,  dear  Sir,  your  most  obedient  servant, 

^njertan'i  Inslitutioii,  BUugim,  AnDHKW   UrE.' 

JhIjI  17,  1817. 

P.S.  In  m;  Experimental  ReseETches  on  the  Aaunoniacal  Salti,  publiihed  ia 
the  lu(  pambcr  of  (be  Jtuiali,  tno  typographical  erron  of  imporluice  occit. 
Ttae  GrtI,  p.  SOT,  line  7,  maatiri  1b  primed  instead  of  munitri.  The  secNid, 
p.  8t8,  near  the  bollom,  where  I  eadeavoar  to  tbow  the  iacompatibility  of  H. 
Gay-LuMSC's  experimental  retalti  with  his  theory  of  Toltmiea,  tlie  word  gnaai  hai 
been  iuiprD|tcrIy  inicfted  after  10.  Now,  not  graini,  bnl  volnmei,  it  obTionulT 
neant,  on  the  pioporlioni  of  which,  indeed,  the  whole  reaEOning  of  the  paragrapb 
bingei.  J  do  not  think  the  word  grain*  ciiited  In  the  copy:  theienie  ij  complete 
iritlioat  II. 


Akticle  v. 

Menwir  on  the  Mode  of  exploring  the  Interior  of  Africa.    By  H. 
EdmoDston,  Esq.  Surgeon,   Newcastle- upon -Tyne. 

(Cmdadtd  from  p.  118.) 

Tbb  ingenious  Editor  considers  the  practicability  of  penetrating 
beyond  the  kingdom  of  Bambarra  as  not  finally  settled  by  the  re- 
sult of  Park's  journey.  If  he  mean  the  general  point  of  practica- 
bility, he  is  right.  It  is  not  settled.  But  if  Amadou  Fatouma  is 
to  have  credence,  and  the  respectable  writer  in  question  inclines 
that  way  ;  and  if  the  reasoning  I  have  employed  be  correct,  the 
practicability  of  penetiating  much  beyond  Bambarra  by  fordhle 
means  has,  one  should  think,  been  well  nigh  settled  in  the  negative 
for  ever.  So  far  from  the  danger,  as  this  writer  alleges,  "  dimi- 
nishing as  he  (Park)  advanced,"  every  consideration  of  prudence, 
reason,  and  testimony,  lead  us  to  draw  an  opposite  conclusion.  It 
is  doubtful  how  far  inward  the  Moorish  dominion  extends  in  Africa. 
It  would  seem  from  the  evidence  already  cited  of  Amadou  Fatouma, 
that  as  soon  as  Park  passed  the  frontier  of  Bambarra,  the  country 
WAS  every  where  on  tne  alert  against  him.  Of  thi^  he  must  have 
been  loo  feeiiogly  aware,  for  be  pushed  on  as  if  afraid  of  delay,  till 
It  last  he  was  overpowered  by  numbers,  and  said  to  have  perished 
by  leaping  iiiio  the  Niger,  Indeed,  it  was  scarcely  possible  that 
any  better  termination  could  ensue  from  an  enterprise  so  commenced 
and  so  constructed.  Ths  only  wonder  is,  that  it  was  suffered  to 
proceed  so  far. 

But  even  allowing,  for  the  sake  pf  those  who  are  determined  to 
■hut  their  eyes  to  all  obstacles  and  all  dangers,  that  Park  and  his  50 
armed  fullowers  had  reached  the  disemboguement  of  the  Niger,  an 
event  of  which  theie  is  some  reason  to  imagine  the  bare  possibility, 
bad  it  not  been  for  ihe  rainy  season  taking  him  at  a  disadvantage ; 
and  supposing  niso,  as  has  been  done  by  one  of  the  first  authorities. 
Major  Kennel,  that  this  disemboguetueot  takes  place  ia  a  lake  or 
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Moms  ia  the  interior  of  the  African  coDtinent;  it  bj  oo  means 
follows  as  a  certain  (onsequcDce  that  this  military  expedition  eould 
have  accomplished  its  final  purpose.  Granting  that  he  passed  in 
safety  on  the  Niger,  through  the  territories  of  Ton^uctoo  and 
Houssa,  which  are  conjectured  to  be  the  districts  to  which  the 
Moorish  sovereignty  is  chiefiy  confined  in  that  quarter,  the  Moms 
would  be  placed  between  him  and  tlie  eoast,  aod  would  not  foil  to 
exert  all  their  influence  to  render  ultimate  success  abortise.  la 
passing  rapidly  down  the  Migerj  as  Park  did,  it  woold  be  impossible 
to  pay  tribute  to  all;  and  if  not  to  all,  the  disappointed  would} 
when- the  oi^rtunity  occurred,  revenge  the  omission,  .  In  i«ct,  tha 
dissatisfaction  of  the  natives  was  beginoing  to  mmifest  itself  shortly 
after  his  embsritation. 

Having,  however,  as  we  may  admit,  atuinedthe great objectof 
alt  ihcir  sesrcb,  the  termination  of  the  mqettic  Nig^,  in  a  lake  oc 
morass  in  the  heart  of.  Africa,  the  expeditioa  must,.Lpresume,  find 
its  way  back.  How  this  is  to  be  done  in  «  most  difficult  cnanlry, 
against  a  current  niDnmg  six  miles  an  hour,  1  do  not  well  peTceivS* 
COP  have  the  advocates  tot  military  escortbeen  at  pains  bxezplain. 
It  must  occupy  a  considerable  time,  even  admitting  the  ntmoGt 
celerity  of  motion,  and  the  moat  perfect  exempiion  from.ever;  sort 
of  Rccidetit,  interruptipD,  or  molestation.  Shall  it  be  said  that  the 
pestilential  season  may  not  overtake  them,  in  the  midst  of  this  labo* 
rious  navigation  ?  Where  and  bow  they  are  to  pass  this  period  of 
rain  and  sickness  does  not  clearly  appear. 

If,  mi  the  other  bend,  we  view  the  whde  country  as  inimical, 
the<canoe  to  be  damaged,  and  various  other  casualties,  not  very  un- 
likely to  happen,  Isuspect,  to  say  the  least  of  it,  we  shall  have  but 
too  good  grounds  for  fearing  tliat,  even  with  then:  fire-arms  and 
their  superior  intelligence,  the  individuals  composing  such  an  expe- 
ditini  would  find  great  difficulty  in  extricating  themselus  mim 
their  perilous  situation.  In  fact,  Park  himself  coosidsrs  the  return 
by  the  Niger  as  a  thing  impossible. 

But  in  truth,  even  the  expectadoo  of  ultimate  good  fortune  to 
Buch  an  expedition  as  Park  undertook,  and  indeed  to  every  militarf 
expedition,  must  proceed  upon  twx>  assumptions,  Trbicb,  if  they  do 
not  at  last  turn  out  to  be  absolutely  talse,  are  in  the  mean  time  so 
perfectly  .unfounded  in  fact,  that  no  entcnprize  which  has  the 
smallest  atom  of  prudence  for  its  basis  can  be  hazarded  on  theiup- 
position  of  their  stability. 

The  Jirst  of  these  assumptions  is,  that  the  River  Niger  empties 

its  mighty  and  continuous  stream  into  the  sea ;  a  i&ct  of  which  then 

is  not  yet  the  slightest  shadow  of  proof,  whatever  the  presumptions 
wits  favour  may  be. 

The  second  is,  that  this  immense  body  of  water  is  easily  navigable 

'throughout  the  whole  extent  of  its  course.  The  direct  reverse  of 
this  ia  presumptively,  if  not  directly  proved,  both  by  the  existence 

.oi  numerous  rapids  betweea  Bamhitluxi  Atul  SaosaudiDg,  meatiotted 
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by  Va.A  fainuelf,  uid  i^  by  the  acoouot  giveo  "by  Amtim 
Fatoutna. 

For  bU  xhcwt  reattwi,  I  am  afraid  we  dare  not  permit  oonelm  ta 
BDtidpate  any  other  resiiUthan  defeat  to  every  enterprize  gonduded 
upon  liniilar  principles;  and  eztreoK  dsDgtir,  if  twt  absolute  der 
atniCtiof],  tp  aU  ininediatdy  coDcemed  in  it. 

While  I  thiuhave  exfoosed  myself  in  strong  terint  of  dwipprosal 
of  all  military  ezpedilua  to  Abv»,  let  me  not  be  denomx^l  bf 
fXRwu  wtio  cannot  or  will  not  sea  danger  any  where,  as  one  i^ 
tbbte  whom  Dr.  JobnioD  h»  diaractemed  as  **  of  narrow  views 
and  grovelling  conceptions,  who,  without  the  tastigttion  of  per- 
9<mal  malice,  treat  every  new  attempt  as  wild  and  chimeriical,  and 
look  upon  every  endeavour  to  depart  irom  tb«  bcstea  track  ai  tlw 
rash  em>rt  of  a  »srm  imagin^ioa,  or  the  glittering  ^culalion  of 
an  esahed  mind,  that  mdy  please  and  dazzle  kg  a  ttme,  t»il  etm 
pmduce  no  lasting  advantage.  These  moD  value  tt»oiaelves  upOD  « 
perpetual  scepticism,  upon  innenting  arguments  against  the  fuccesi 
pi^  nery  new  undertaking,  and  where  arguncnls  cannot  be  iibu^ 
upon  treating  it  with  contempt  and  ridtc^,"  LUe  of  Sir  Frutcia 
Drake.) 

1  trust  I  am  neither  so  wilAiUy  obstinate  nor  sta^nd  as  not  to  be 
aware  that  the  accomplishment  of  erery  thing  great  miHt  be  atv 
teaded  with  great  hazard.  But  I  apprehend  where  the  olyect  i« 
Interesting  to  sdepce,  and  to  mankina  at  laige,  and  etf>ecially  whan 
the  lives  of  men  are  to  be  put  in  imminent  danger,  cau»es  qf  difGr 
Culty,  even  the  most  insignificant,  are  not  to  be  overlocdted.  The 
eril  consequences  of  miscalculation,  and  of  the  want  of  du8  deli- 
beralion,  have  been  already  too  iatally  experienced. 

Having  enumerated  what  appears  to  me  to  be  insurmoustaU* 
riijections  to  the  attempt  of  penetrating  into  the  interior  of  Africa 
by  force  of  arms,  I  shall  next  take  the  liberty  of  oSering  aemto 
suggestions,  calculated,  1  hope,  to  effect  the  purpose  of  discottiy* 
upon  easier,  safer,  and  less  costly  terms. 

I  take  it  as  a  matter  agreed  uptm  by  all,  that  the  intellectual 
qnalificBtions  required  for  a  first  explorer  of  Africa  arc  by  no  mMua 
of  the  highest  order.  The  leading  fiuts  to  be  ascertained  in  tb« 
first  instance  are  the  course  and  termination  of  the  nva  Niger.  To 
these  may  be  added  a  few  of  the  principal  geograpUcal  featuMlr 
the  naturalproductions,  and  something  of  the  inhabitants  of  lb« 
country.  These  particulars  are  within  tne  comptss  of  any  eapaeity 
tailed  a  little  above  mediocrity.  A  slight  talent  of  observation,  good 
common  sense,  an  expertncss  at  taking  the  latitude  and  longituda 
of  places,  the  altitude  of  mountains,  aud  a  few  other  requisites 
comprise,  1  should  suppose,  all  that  is  necessary.  To  determine 
vhere  and  how  the  Niger  terminates,  whether  the  face  of  the 
country  be  mountainous  or  fiat,  the  soil  mtastordry,  the  pecqils 
daik  or  hit,  mild  or  ferocious,  demands  not  the  varied  study  and 
complete  afipanttus  of  a  Bruce,  the  philosophic  reseuch  of  s 
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VolDej',  the  koovledge  of  architecture  and  antiquity  of  a  Denoo, 
the  zooltwical  discrimiaatioD  of  a  Fatlas,  or  the  profound  aud  ex- 
;tensive  science  of  a  Humboldt.  *  For  any  immediaie  purpose,  all 
these  points  may  be  as  satisfactorily  ascertained,  and  as  accurately 
described  by  a  traveller  of  moderate  abilities,  as  by  any  of  the  Cele- 
brated personages  whose  names  have  just  been  cited.  The  attaio- 
uents  of  Hearne,  Mackenzie,  and  Park,  were  far  from  being 
splendid;  yet  the  one  determined  the  course  of  the  copper-mine 
river,  at  Hudson's  Bay;  the  other  lettled  the  long  a^tated  question 
of  a  nonh-west  passage ;  and  the  third  ascertained  the  existence 
and  direction  of  the  Niger. 

I  am  the  more  desirous  of  directing  attention  to  these  things, 
because,  if  an  imagioary  excellence  is  to  be  held  indispensable,  the 
difficulty  of  procuring  properly  qualified  persons  will  be  increased  to 
such  a  degree  as  to  forbid  the  hope  (^  ever  finding  them.  Indivi-r 
duals  of  exalted  rank  in  science  will  not  sacrifice  their  valuabia 
time  and  labour,  unless  for  such  reconipence  as  neither  the  funds  of 
the  African  Association,  nor  the  t^ews  of  Government,  will  admit 
of  being  acceded  to. 

I  notice  it  for  another  important  reason ;  namely,  to  show  the 
little  necessity  which  there  is  for  a  first  explorer  taking  willi  him  a 
complicated  gei^raphical  apparatus;  an  incumbrance  lending  not 
only  to  increase  the  bulk  of  the  baggage,  and  the  difficulty  of 
locopkotion,  but  likewise  the  dangers  of  the  route,  by  awakening 
the  jealousies  and  cupidity  of  the  natives.  In  fact,  it  is  not  required 
to  take  any  other  instruments  than  a  few  quadrants  and  pocket 
compasses.  This  was  the  plan  adopted,  though  imperfectly,  by 
Homeman,  whp  avoided  as  much  as  possible  every  appearance  that 
might  gJFc  cause  of  oSence  or  suspicion  to  the  jieople. 

On  this  part  of  the  subject  it  was  with  much  satisfaction  I  found 
the  folloffiitg  opinion  given  by  Jackson  in  bis  Account  of  Morocco. 
"  If  their  (the  African  Association's)  emissaries  have  not  always  been 
successful,  or  have  obtained  information  only  of  minor  importance, 
compared  with  the  great  object  of  their  researches,  it  is  to  be  attri- 
buted to  th^ir  wont  of  a  sufficient  knowledge  of  ihe  country,  and 
the  character  and  pr^udices  of  its  inhabiunts,  without  which, 
fioience  to  a  traveller  in  these  regions  is  comparatively  of  little 
value." 

In  selecting  individuals  for  the  undertaking,  it  might  not  be 
witliout  advanti^e  to  descend  to  minutis.  Of  two  persons  equally 
well  qualified,  one  of  a  dark  should  be  preferred  to  one  of  a  light 
complexion. 

■  Of  a)I  men,  probubl;  Park  was,  nilb  one  eiceptiaa,  Ihe  b«f  filtrd  far  an 
oricinal  ciplaicr.  Endowed  wjili  a  harUv  couiiitutinn,  unconquerable  inlrs. 
piditj,  iiubakcn  prrteTcmnce,  freat  peoelralioD  and  pretence  of  mind.  Hit 
only  defocl  noi  nrbat,  under  almoil  anj'  other  circuiuttancei.  would  have  been 
keld  la  be  a  lirme — au  eilreme  ardaar  In  regard  to  ibe  incceii  of  llie  enlerprltr, 
which  prevcDicd  hii  jodemeui  fron  cietcisiDfc  it>  due  loflucace  in  regulatiog  hii 
plant,  and  uikipatlng  ibc  di£cultie«  rea^oDablj  to  be  expected. 
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These  and  other  preliminary  matteis  being  settled,  one,  two,  or 
three  yuung  men  (or  whatever  number  the  government  appoint) 
should  be  chosen.  Whether  the  stations  whence  the  journey  is  to 
commence  be  the  Gambia  or  tlie  Congo,  or  both,  or  any  other,  there 
should  be  but  one  traveller  to  each.  This  is  the  more  necessary 
when  we  recollect  that  Park's  life  on  his  Jirst  journey  was  never  in 
danger,  unless  from  physical  and  other  casualties,  to  which  every 
traveller  is  liable.  He  encountered  no  difficuhies,  no  perils,  from 
which  numbers  could  have  saved  him,  but  which  would  have  been 
augmented  frf^y  fold  had  he  been  accompanied  by  fifty  armed  men ; 
nor  from  Isaaco's  Journal  does  it  appear  that  his  progres*  was  ever 
Seriously  impeded,  or  his  life  put  to  any  imminent  danger. 

£ach  voyager  being  provided  with  every  necessary  on  the  smallest 
portable  scale,  he  is  to  repair  to  bis  post.  His  first  object  should  be 
to  conciliate  the  favour  of  the  Moorish  authorities  in  the  neighbour- 
hood, to  form  an  acquaintance  with,  and  to  gain,  if  possible,  the 
entire  confidence  of,  one  or  two  intelligent  Moors;  if  merchants 
or  priests,  so  much  the  better.  With  their,  and  such  other  aid  as 
may  be  obtained,  he  should  begin  to  study  the  language  of  the 
country,  and  the  different  dialects  which  may  be  most  necessary  oa 
his  route,*  making  himself  intimately  acs|uaiuted  with  the  manners 
and  ctrstoms  of  the  inhabitants,  and  with  every  particular  that  ma^ 
be  in  the  least  interesting  or  important.  On  bis  first  arrival,  it 
would  be  advisable  to  assume  the  Moorish  dress,  and  to  expose 
himself  to  the  influence  of  the  sun,  so  as  to  cause  his  face,  and 
those  parts  of  the  body  that  arc  generally  exposed  in  those  climates, 
10  put  on  a  tanned  appearance.  In  regard  to  the  subject  of  dress, 
on  which  so  much  depends,  and  on  which  1  have  dwelled  at  large 
in  another  place,  1  have  again  great  pleasure  in  bringing  forward 
the  author  already  quoted : — "  When  we  consider  the  disadvantages 
under  which  Mr,  Park  laboured  in  this  respect  [viz,  knowledge  of 
the  country  and  its  inhabitants],  and  that  he  travelled  in  a  European 
dresf,  it  is  really  astonishing  that  that  gentleman  should  have  pene- 
trated BO  far  as  he  did  in  his  first  mission ;  and  we  are  not  so  much 
surprised  at  the  perils  he  endured,  as  that  he  should  have  returned 
in  safety  to  his  native  country.  Had  he  previously  resided  a  short 
lime  in  Barbary,  and  obtained  there  a  tolerable  knowledge  of  the 
African  Arabic ;  and,  with  t/te  aisloms,  adopted  the  dress  of  thi 

■  or  sit  the  languages  (a  be  learned,  tbe  Arabic  seenLS  to  be  (he  most  useTaT, 
I^rk  on  more  occuioos  llwn  one  eipcrienced  the  Jiiadvanlsgei  of  hi>  dedcicncy 
hi  (hit  most  esseDllal  poiali  and  rvea  HarnemaDB,  though  belter  vened  ia  it, 
foond  that  a  greater  prutJcience  wonld  have  been  in  hia  faioar,  II  is  this  aceom- 
plishDieal  which,  muie  lliau  aaj  other,  leiid>  lo  allay  the  toipiclani  of  the  Hoar* 
■a  the  icure  o(  rrligion,  hy  ronvinclng  Chein  that  the  person  poiietsing  It  cao  read 
the  Koran,  that  great  snd  iadi^prnsabie  criterion  of  Islamiim:  and  it  h  this  also 
tbat,  by  working  on  the  religious  fears  and  snperstiiions  of  tire  iaferiar  classes, 
(ives  a  character  of  sanctity  nnd  importance  which  nothing  else  can  bestow, — 
Quaere  t  would  If  be  an  onjasliGable  breach  of  tnaralitj  to  practise  a  few  of  tbe' 
ciieraal  aid  afaior  cncmoniM  of  Iilaniun,  In  order  lo  nislcad  (In  fanatind 
Hmrti 
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eotmtry,  what  might  we  not  have  expected  from  his  persererance 
and  enterprising  spirit  ?  Whatever  plans  future  travellers  may 
adopt,  I  would  recommend  to  them  to  lay  aside  the  dress  of  Europe; 
for  besides  its  being  a  badge  of  Christianity  wherever  he  goes,  it 
inevitably  exposes  him  to  daoger ;  and  it  is  to  indecent  in  the  eyes 
of  the  Arabs  and  Moors,  that  a  man  with  no  other  clothing  than  a- 
piere  of  linen  round  his  middle  would  excite  in  them  less  indig- 
nation."    (Jackson.) 

]n  order  to  acquire  these  preparatory  requisites,  it  is  obnous  that 
8  prolonged  residence  will  be  necessary.  During  this  residence  he 
should,  in  company  with  his  Moorish  friends,  make  occasional  ex- 
cursions 10  different  parts  in  the  neighbourhood,  investigating  points 
of  natural  history,  and  other  circumstances  connected  with  the 
objects  of  his  journey.  The  knowledge  of  these  points,  if  nothing 
else  should  be  gained,  would  he  valuable.  But,  what  is  of  more 
consequence,  he  would  thus,  on  the  smnU  scale,  habituate  his  mind 
to  the  duties  of  his  mission,  to  the  difficulties,  and  the  means  by 
which  they  are  to  he  successfully  met.  His  constitution  would  be- 
come inured  to  the  climate  and  food,  his  plans  would  be  gradually 
unfolded,  and  all  unfavourable  suspicions  of  his  designs  removed. 
TTiis,  it  is  well  known,  is  a  matter  of  some  moment,  Horneraao 
experienced  much  annoyance  on  account  of  it;  and  Jackson  infornu 
\is  that  "  no  people  under  heaven  are  more  jealous  or  more  sus- 
picious of  every  thing  which  they  do  not  comprehead  than  the 
Africans." 

Having  remained  a  sufficient  time  to  acquire  all  the  previous 
qualifications ;  having  estimated  the  characters  of  his  Moorish 
friends,  and  ascertained  in  whom  confidence  is  to  be  placed,  the 
next  point  of  importance  is  to  determine  what  form  the  expedition 
is  to  assume.  Perhaps  it  may  be  advisable  For  him  to  choose  one  or 
two  Moors  as  guides,  or  part  interpreters^  or  rather  as  attendant 
merchanis  or  priests,  for  the  purpose  of  engaging  the  attention  of 
the  natives,  particularly  the  Moors,  and  leaving  the  traveller  at 
leisure  to  make  his  observations.*  Some  such  arrangement  will 
appear  the  more  necessary,  for  we  find  Park,  instead  of  having 
time  to  pursue  the  objects  of  his  journey,  continually  occupied  with 
measures  for  the  preservation  of  his  propeny  and  life. 

*  Jackson  does  not  approve  of  the  confidence  which  Hamemann  placed  In  h)i 
AfricBD  fellow  IraTelleri)  and  lie  Ihlnki  thiit  he  wai  loa  languiDe  in  hit  expeclE- 
tlOD).  But  il  ia  nol  Ihe  caioal  kcqoointaace  of  a  Sliereef  in  a  caravan,  a>  Id  tha 
ca>e  of  HnrncioaDn,  Ibat  li  here  iotlried  on,  Jacktaa  myt  that  he  had  ndttea 
"  leveral  remarki  on  Mr.  Homemann's  Journal,  which  he  intended  to  giie  in  an 
Appendiii  but  as  they  might  create  ill-will,  and  Iniolve  him  in  airless  contra. 
rerty,  he  had  lappreued  then."  It  !•  hardly  to  be  granted  him  that  the  coniro- 
«riy  would  have  been  a  uieleii  one.  The  remarks  of  10  inteliicenl  an  obiener 
mail  hsTC  been  Taloablei  and  if  Ihey  had  related  to  Hornemann'i  moile  of  ex- 
ploring the  dountry,  it  is  to  be  regietted  that  Ihey  were  not  given.  They  might 
have  been  some  gaide  to  the  leaders  of  the  lut  eipedillam.  However,  it  is  to 
be  hoped  that  to  comuetenl  an  aiTihorlly  at  Mr.  Jacfcion  bat  not  been  left  nocao- 
■ulled  on  such  an  occasion. — From  what  he  tays,  Morocco  wonld  appear  to  be  a 
favourable  point  from  which  lu  proceed  on  a  jouni^  to  the  iaierior.  .^ 
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Homemanii  Bssumed  the  chaiacter  of  a  Turkish  merchant ;  and 
had  he  shown  sufficient  address  in  supporting  the  character,  there  i» 
reasoQ  to  believe  that  it  would  have  saved  him  from  all  intemipUon. 
'As  it  was,  be  was  only  once  in  danger,  and  then  from  his  indiscreet 
curiosity  in  eKamiuiof  some  ruins,  which  led  the  ignorant  and 
bigotted  Mahometans  to  suspect  that  he  was  in  reality  a  differeat 
person  from  what  he  gave  himself  out. 

Probably  the  most  eligible  pinn  would  be  for  the  traveller  to 
^>pear  in  some  subordinate  capacity,  and  leave  the  distribution  of 
tribute,  and  in  general  the  economy  of  the  coffle,  to  hi>  Moorish 
companions.  In  the  history  of  Hearne's  journey  in  North  Americii  - 
there  are  many  apposite  iUusttatioos  of  the  advantage  of  this  mode 
of  travelhng  among  barbarous  tribes.  Of  all  these  ariaagement^ 
however,  the  traxelier  himself  will  be  best  able  to  judge  eonectly, 
from  his  own  observatioo  oa  the  spot. 

Since  Government  patronizes  these  expeditions,  they  should  be 
carried  on  upon  a  scale  worthy  of  a  great  country.  Every  exploit 
which  has  in  view  to  extend  the  sphere  of  ntfural  knowledge,  and 
to  enlarge  the  stock  of  national  wealth,  is  deKrviug  of  liberal  en- 
couragement. Frugality  ceases  to  be  a  virtue  when  it  is  exercisol 
in  starving  exertions  which  are  intended  to  benefit  both  the  present 
age  and  posterity.  Every  department  of  the  expedition  ought  to  be 
furnished  with  a  munificence  tliat  should  leave  nothing  to  be  desired. 
Those  Moors  who  may  be  induced  to  accompany  the  mission  should 
be  encouraged  by  the  assurance  of  rich  rewards  for  their  services. 
Articles  of  agreement  should  be  entered  into  conformably  to  the 
legal  Jbrms  of  the  country,  by  which  provision  should  be  made  for 
the  permanent  support  of  their  families  in  case  of  death,  or  any 
other  misfortune,  and  an  increase  of  remuneration  in  case  of  success. 
In  short,  no  expense  should  be  spared,  when  it  ii  considered  that  a 
fortunate  result  must  depend  chiefly  on  their  fidelity ;  and  if  they 
fail  in  their  duty  from  any  mistaken  parsimony  in  the  previous  ac< 
fangementa,  the  whole  expense  may  he  regarded  as  thrown  away. 

While  other  preparations  are  going  forward,  it  would  be  well  foe-' 
Government,  through  its  Ambassadors  and  Consuls  at  all  the 
Turkish  and  Moorish  States  in  Europe,  Aiia,  and  Africa,  to  obtain 
every  sort  of  recommendation  necessary  to  ensure,  as  iar  as  that 
can  be  done,  a  favourable  reception  from  the  Moorish  authorities  in 
the  interior,  Political  influence,  religious  prejudices,  eveiy  means 
should  be  laid  hold  of  lo  promote  the  object  m  view.  It  was  in  this 
way,  and  this  alone,  that  Brace  succeeded  in  Egypt  and  Abyssinia. 
Had  he  not  been  supplied  with  letters  and  rescripts  from  religious 
and  civil  authorities,  which  at  the  time  of  receiving  them  he  re- 
garded as  superfluous,  in  all  likelihood  he  must  have  fallen  a  victim 
to  the  barbarity-of  those  among  whom  he  travelled.  "  His  mode 
of  travelling  was  peculiar  to  himself.  He  omitted  no  opportunity 
of  securing  the  means  of  safety  in  foreign  countries,  by  methods 
which  other  travellers  have  often  neglected,  to  their  great  dtsadvao- 
tage,"    (Preface  to  Bruce's  Travels,) 
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"nie  partv,  consHting  of  as  shmU  a  number  n  possible*  ahouU 
carry  with  them  sacb  arms  ODby  m  are  required  for  tlieir  de^nee,  in 
case  of  any  sadden  attack  of  men,  or  wild  beasts,  or  for  procurii^ 
food ;  and  it  wonM  seem  highly  expedient  that  they  lay  in  no  other 
kind  of  tribute  than  what  the  Moorish  coffles  or  the  slatees  are  in 
the  daily  habit  of  taking. 

Much  caution  will  be  required,  when  the  party  sets  oS,  to  prevent 
its  departure  and  its  intentions  from  being  bruited  abroad.  Some 
idea  may  be  formed  of  the  celerity  with  which  news  spreads  in 
Africa,  for  we  are  (old  of  Karfa  Taura,  the  hospitable  friend  of 
Park  in  his  first  mission,  performing  a  six  days'  journey  to  meet 
him  on  bis  second  expedition,  "  having  just  heard  that  a  coffle  of 
white  men  was  travelling  the  country." 

Bnry  ta^aiike  provision  having  been  thus  previously  made,  the 
traveller  am^  set  out  with  some  reasonable  hopes  of  success.  But, 
above  all  things,  he  should  be  prepared  for  spending  a  considerable 
time  on  the  journey.  He  is  not  to  traverse  the  country  as  if  he  were 
moning  a  -race  against  time,  or  against  the  elements.  If  the  un- 
healthy season  overtake  him,  he  is  to  remain  where  ht  h,  and  not 
to  Mtempt  to  vanquish  physical  impossibilities.  He  is  occasionally 
to  take  up  his  abode  with  the  natives,  when  illness,  or  the  necessity 
of  removing'  suspicion  from  their  minds  (as  happened  to.  Isaaco) 
shall  render  it  prudent. 

Tlie  proposal  oT  Park's  £d!tor  of  emploring  Mahometan  travellers 
to  explbre  Aftics  seems  to  be  very  unfeasible.  They  have, none  even 
of  the  elementary  points  oF  science;  a  long  time  would  be  neces- 
sary for  their  instruction,  and  consequently  the' expense  would  be 
grrat;  nor  could  the  same  dependance  be  pkced  on  theii*  Narratives 
which  those  of  Europeans  claim.  Besides,  we  are  already  in  pos- 
scseion  of  all  the  information  which  Mahometans  can  give  us,  and 
still  it  is  constderrd  uns&tisftctory. 

Travellert  have  ondififerent  occasions  derived  advantage  from 
appearing  in  the  character  of  physicians.  Bruce  studied  physic  for 
the  express  purpose,  with  Mr.  BaH,  surgeon  to  the  eonsutsfaip  at 
Atgfers,  and  with  Dr.  Pstrick  Russell  at  Aleppo,  and  found  it  of 
the  greatest  servin.  Sonniui,  who  was  a  captain  in  the  French 
Davy,  and  knew  nothing  of  medicine,  gave  himself  out  for  a  phy- 
rician,  with  the  greatest  advantage  to  his  pursuits.  Park  already 
possessed  this  qualification,  and  found  it  serviceable.  It  is  therefore 
advisable  that  those  who  may  be  fixed  upon  in  future  should  makri 
themselves  acquainted  with  some  of  the  principles  of  this  science. 

And  this  naturally  suggests  the  propriety  of  making  our  military 
nations  on  the  A^can  coast  in  some  measure  subservient  to  the 
purpose  of  exploring  the  interior  of  that  vast  continent.  The  sur- 
geons and  assistant  surgeons  of  corps  in  our  garrisons  there  should 
seem  to  be  the  fittest  for  this  destination,  and  they  should  be 
lelected  with  this  view.  The  situation  presents  every  facility  and" 
ample  leisure  for  perfecting  themselves  in  all  the  preparatory  steps. 
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But  it  is  sufficiently  evidcDt  that  some  considerable  induceinent 
should  be  beld  out  to  invite  inea  to  the  enterprise.  It  is  not  the 
tempiaiioD  of  a  small  piece  of  money  that  ought  to  be  considered 
sufficient ;  but  such  a  sum  as  should,  if  the  adventurous  individual 
be  successful,  constitute  a  comfonable  provision  foe  his  after  life,  or 
for  that  of  his  family  should  he  perish. 
i««ca(tlM>jwn-7>iic./iMu,  1811.  HbNBY  EdHONSTON. 


Article  VI. 

Exlraordimiry  Case  f^ a  Blind  Young  Wortumwluicanread  Ig  the 
Points  of  her  Fingers.    By  the  Rcy.  T.  Giover. 

(To  Dr.  Thomson.) 
silt, 

Beino  lately  on  a  visit  at  Liverpool,  I  had  a  favourable  oppor- 
tunity  of  witnessing  the  exercise  of  an  extraordinary  faculty  pos- 
sessed by  a  blind  young  woman,  named  Margaret  M'Cvoy ;  and  I 
have  been  induced,  by  the  request  of  my  friends,  to  tend  the  results 
of  my  experiments  for  insertion  in  your  journal. 

Without  pretending  to  give  a  medical  report  of  this  singular  case, 
which  an  abler  pen  is  preparing  for  the  public,  I  shall  briefly  pre- 
mise that  Miss  M'Evoy  is  a  native  of  Liverpool,  and  about  I?  years 
of  age.  She  became  blind  in  the  month  of  June,  1SI6,  from  a 
disorder  in  the  head,  which  was  supposed  to  be  water  on  the  brain, 
and  which  was  treated  as  such  :  she  was  partially  relieved  by  a  dis- 
charge from  the  ears  and  nostrils.  Sbe  has  since  experienced  two 
returns  of  the  same  disease,  and  each  time  has  lieen  relieved  by  a 
similar  discharge  of  fluid.  A  portion  of  this  fluid  has,  I  believe, 
been  analyzed  by  Dr.  Bostock.  She  bas  remained  completely  blind 
from  tbe  time  of  the  first  attack.  She  first  discovered  by  accident, 
about  the  middle  of  October,  1816,  that  she  could  read  by  touching 
the  letters  of  a  book. 

Having  blindfolded  her  in  such  a  manner  that  I  was  certain  not   , 
■  ray  of  light  could  penetrate  to  her  eyes,  I  made  the  following 
experiments,  most  of  which  had  not  been  tried  before.     I  copy  the 
results  from  notes  taken  on  the  spot,  and  nearly  in  tbe  order  in 
which  they  were  made : — 

ExFBR.  I. — i  presented  to  her  sis  differently  coloured  wafers 
fastened  between  two  plates  of  common  window  glass.  She  accu- 
rately named  the  colour  of  each.  She  pointed  out,  unasked,  the 
cracks  and  openings  In  the  wafers.  Being  asked,  while  touching 
the  surrace  of  the  glass  above  the  red  wafer,  if  tbe  substance  under 
might  not  be  a  piece  of  red  cloth  or,  paper,  she  ausweredf  "  No,  I 
think  it  is  a  wafer." 
1 

DcmizedbvGoOglc 


18170  wha  €an  Ttad  by  the  Points  of  Iter  Fingers.  287 

;  EzPBB.  U. — She  described  the  colour  and  shape  of  triangular, 
square  and  seonicircular  wafers,  festened  in  like  manner  between 
two  [dates  of  glass. 

ExpjcH.  in. — To  the  seven  prismatic  colours,  painted  on  a  cmA, 
ibe  gave  the  foltowing  names  :  scarlet)  buS^  yellow,  green,  light 
blue,  dark  blue  or  purple,  lilac.  As  the  orange  paint  was  much 
&ded,  the  term  buR'  was  correctly  applied  to  ii. 

ExPEBi  IV. — The  solar  spectrum  being  thrown  by  a  prism,  first 
on  the  back,  and  then  on  the  palm,  -of  her  hand,  she  distinctly  de- 
scribed the  different  colours,  and  the  positions  wliich  ihey  occupied, 
on  her  hands  and  fingers.  She  marked  the  momenta'when  the 
colours  became  faint,  and  again  vivid,  by  the  occasional  passage  of 
a  cloud.  On  one  occasion  she  observed  that  there  was  something 
black  upon  her  hand ;  but  perceiving  it  to  move,  she  said  it  was  th« 
shadow  of  her  own  fingers,  which  was  correct.  Tlie  prismatic 
colours  have  afforded  her  the  greatest  pleasure  which  she  has  ejpe- 
rienced  since  her  blindness;  the  violet  rays  were  the  least  pleasant. 
She  never  saw  a  prism  in  her  life. 

ExPBE.  v.— -The  prism  being  put  into  her  hands,  she  declared 
it  was  white  glass ;  but,  on  turning  it,  she  immediately  said,  *'  No, 
it  is  not;  it  is  coloured;  it  has  colours  in  it :  "  and  she  traced  with 
her  finger  what  she  called  "  bent  stripes  of  colours,"  She  could 
discover  no  colours  on  that  side  of  the  prism  on  which  die  direct 
rays  of  light  fell. 

EzPEa.  VI.— She  perceived  the  coloured  rings  formed  hy  press- 
■    ing  together  two  polished  plates  of  glass.     She  said  she  felt  them 
at  the  edge  of  her  fingers  flying  before  them. 

ExpBH.  VIL — Several. attempts  were  made  to  ascertain  whether 
she  could  discover  colours  in  the  dark,  by  presenting  differently 
coloured  objects  to  her  hands,  concealed  under  a  pillow.  She 
always  failed;  every  thing  appeared  black.  On  one  occasion  she 
said  a  green  card  was  yellow. 

EXPSR.  Vlll. — She  read  a  line  or  two  of  small  print  by  feeling 
the  letters.  She  next  read  through  a  convex  tens  at  the  distance  of 
nine  inches  from  the  hook.  The  principal  focal  length  of-  the  lens 
'  is  14  inches.  While  reading,  she  gently  rubs  the  upper,  surface  of 
the  lens  with  the  tips  of  her  fingers ;  she  icads  much  easier  through 
the  lens  than  without  it ;  she  says  tlie  letters  appear  larger,  and  as 
if  they  were  printed  on  the  glass.  A  penknife  was  laid  on  the  line 
.which  she  was  reading,  and  she  immediately  perceived  and 
named  it- 

ExPBR.  IX. — A  concave  lens  being  put  into  her  hands,  she  tried 
to  read  through  it  at  the  distance  of  seven  or  eight  inches,  but  said 
that  the  letters  were  all  confused.  Ai  she  moved  the  lens  gradually 
towards  the  book,  she  at  length  perceived  the  letters,  but  observed 
that  they  were  very  small.  She  could  not  read  easily  until  the  glass 
was  laid  on  the  paper. 

EiPBH.  X.— She  read  common  print  by  feeling  on  the  upper 
fur&ice  of  a  piece  of  common  window  glass  held  \2  inches  from  the 


iSS  ExtToordkiary  Case  of  a  Slmd  Wtrnum  [Oct. 

book.  At  a  greater  dutaiKe  she  conM  not  read ;  bat  coaM  read 
much  easier  when  ibe  glass  w»  brought  Dearer  to  the  boc^.  In 
like  iDSnner  she  perceived  through  the  glassseveral  coins  spread  oot 
before  her ;  told  irhich  had  the  head,  which  the  reverse  upwards ; 
pointed  out  the  position  of  the  arms,  crown,  &c. ;  read  the  dates ; 
and  observed,  unasked,  that  one  half-guinea  was  crooked. 

ExPER.  XI. — On  applying  her  fingers  to  the  window,  she  per- 
ceived two  newly  cut  stones,  of  a  yellow  colour,  lying  one  on  the 
other,  at  the  distauce  of  12  yards.  She  detcnbed  a  workman  in 
the  street,  two  childreu  accidentally  passing  by,  a  cart  loaded  with 
barrels  of  American  flour,  another  with  loaves  of  sugar,  a  third 
empty,  a  girl  with  a  small  child  in  her  arms,  &c.  One  of  the 
company  being  sent  to  place  himself  in  different  positions,  she 
narked  every  change  of  position  as  soon  as  any  one  with  his  eye- 
sight could  have  done.  A  middle-sized  man  at  the  distance  of  12 
yards  did  not  appear,  she  said,  above  two  feet  high.  As  he  ap- 
proached nearer,  she  observed  that  she  felt  him  gcon  bigger.  All 
objects  appear  to  her  as  if  painted  on  the  glass. 

ExPER.  XII. — A  stone  ornament  in  the  shape  of  an  orange  she 
took  for  a  real  orange,  feeling  through  the  plane  glass,  at  the  dis- 
tance of  two  or  three  inches;  at  the  distance  of  IS  inches,  it  ap- 
pea^d  no  larger  than  a  nut ;  at  30  inches  distance,  it  was  dimi- 
nished to  the  size  of  a  pea,  the  brightness  of  the  colour  remaining 
undiminished. 

ExPBR.  XIII.— On  tmichinga  plane  glass  mirror,  she  sud  that 
ahe  felt  the  picture  of  her  own  fingers,  and  nothing- else. 

ExPER.  XIV. — Holding  a  plate  of  plane  glass  three  or  fbnr 
inches  before  the  mirror,  slie  was  then  enabled  to  perceive  tlie  re- 
flected image  of  herself.  When  the  mirror  was  gradually  removed 
fiirthcr  off,  she  said  her  face  diminished.  All  objects  constantly 
appear  as  a  picture  on  the  glass,  which  she  touches. 

ExPKn.  XV. — She  perceived  through  a  plane  glass,  as  before, 
the  image  of  the  sun  reflected  from  a  plane  mirror;  also  the  sun 
itself.  She  said  that  she  was  not  dazzled  with  it,  but  found  it  veiy 
pleasant. 

ExPBB.  XVI. — She  accurately  described  the  features  of  two 
persons,  whom  she  had  never  seen  before,  holding  the  plane  glass 
at  the  distance  of  three  or  four  inches  from  the  ftce. 

ExPKR.  XVII. — Several  small  objects  were  held  over  her  head. 
She  perceived  them  all  through  her  plane  glass.  On  one  occasion 
she  asked,  doubtingly,  if  a  three-shilling  piece  was  not  a  guinea ; 
but  raising  the  glass,  and  bringing  it  nearer  to  the  object,  she  cor- 
rected her  error. 

ExPBS.  XVIII. — She  was  unable  to  distinguish  colours  by  the 
tongue;  but  holding  between  her  lips  the  red,  yellow,  blue,  and 
white  petals  of  diflerent  flowers,  she  told  the  colour  of  each  accu- 
rately. 

ExpsR.  XIX. — She  accurately  distinguished  polished  glass  from 
natural  ciystali  by  the  touch.    She  declared  three  several  trinkets 


18 17.]        tcAp  can  read  hy  the  Points  o/^  her  Fmger't  289 

to  be  glass,  which  were  believed  to  be  stone :  being  tried  by  a  file 
afterwaj^s,  they  proved  to  be  paste.  She  also  dUtinguislied  between 
gold,  silver,  bra^  and  steel ;  liliewise  between  ivory,  tortoiiie-shellj 
and  horn,  "  Gold  and  silver,"  she  said,  "  feel  finer  limn  the  other 
metals :  crystals  feel  more  solid,  more  firm,  than  glass." 

ExPER.  XX. — She  could  not  discover,  by  feeling,  any  difference 
between  pure  water  and  a  solution  of  cummon  salt  in  water. 

These  experiments  were  frequently  repeated  and  varied,  during 
the  space  of  three  days  that  I  had  the  opportunity  of  seeing  here- 
with the  same  results. 

I  must  observe  that  thi^  faculty  of  distinguishing  colours  and 
objects  is  more  perfect  at  one  time  than  at  another:  sometimes  it 
suddenly  and  entirely  fails ;  then  every  thing,  she  says,  appears 
black.  This  sudden  change  seems  like  to  what  she  remembers  to 
have  experienced  when  a  candle  has  been  ei^tinguished,  leaving  her 
in  the  dark. 

She  says  that  she  has  not  been  taught  by  any  one  to  distinguish, 
colours  by  her  Angel's;  but  that,  when  she  first  perceived  colours 
by  this  organ,  she  felt  convinced  that  they  were  such  and  such 
colours,  from  the  resemblance  of  the  sensations  to  those  which  she 
had  formerly  experienced  by  means  of  the  eye. 

From  the  preceding  facts,  it  appears  evident  that  Miss  M'Evoy 
lias  |)erceplions,  through  the  medium  of  her  fingers,  similar  to 
those  which  are  usually  acquired  through  (he  medium  of  the  eye. 
With  respect  to  the  manner  how  she  acquires  them,  and  the  neces- 
sity of  an  intermediate  transparent  substance  when  she  does  not 
actually  touch  the  abject,  I  shall  otfer  no  conjecture. 

I  have  only  further  to  add,  that  she  has  no  apparent  motive  for 
attempting  to  impose  upon  those  who  visit  her,  were  such  an  impo- 
sition practicable.  She  receives  no  remuneration  from  visitors,  Od 
the  contrary,  the  mere  presence  of  a  slraiiger  agitates  her  consider- 
ably for  a  time ;  so  very  weak  and  delicate  is  her  state  of  health. 
Any  noise  or  bustle  affects  her  still  more  painfully :  and  I  am 
ashamed  to  say  that  some  of  her  visitors  have  showed  a  great  and 
culpable  disregard  for  her  feelings,  and  subjected  her  to  much 
unnecessary  inconvenience. 

I  remain.  Sir,  &c. 

Ut^Slmrt,  Jug.ib,  IMT.  ,  T.  GtOVBR. 
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Aeticle  VII. 

Proceedings  <^  Fhilosophkal  Societies* 

aoVAL   ACADBMV   OV   SCIBNCKS. 

Analysis  o/"  the  Labours  of  the  Royal  Academy  of  Sciences  of  the 
Insliluie  of  France  during  the  Year  1816. 

Physical  Part. — By  M.  le  Chevalier  Cuvier,  Perpetual  Secretary. 

ZOObOeT,   ANATOMY,   AND   ANIMAL   PBVaiOLoaY, 

[OmUnvxd  from  p.  SS6.) 

M.  Cuvier  bas  terminated  the  work  on  which  he  has  been  so  lon^ 
entployed  on  the  aaatomy  of  the  molusca  by  a  long  memoir  on  the 
poulpe,  the  seiche,  and  the  cahnar.  The  genera  which  we  have 
just  naiDed  are  the  most  remarkable  of  that  numerous  class  of 
animals,  by  the  complication  and  the  siDgnlarity  of  their  structure. 
Provided  with  three  hearts,  with  a  very  extensive  nervous  system, 
with  lai^e  eyes  as  well  organized  as  those  of  any  animal  with  ver- 
tebne,  with  very  singular  escretory  viscera,  formed  upon  a  plan  of 
which  oalure  affords  no  other  example.  They  deserve  well  the 
attentioD  of  naturalists. 

The  author  has  added  this  memoir  to  all  those  which  he  had  pre- 
viously read  to  the  Institute  on  animals  of  the  same  class,  in  order 
to  form  a  quarto  volume,  with  36  copper  plates,  which  has  just 
ijppeared  under  the  title  of  Memmrs  to  serve  as  a  History  of  the 
Anatomy  of  MoHusca. 

While  making  these  anatomical  researches  on  the  seiches,  M. 
Cuvier  had  an  opportunity  of  ascertaining  the  nature  of  a  fossil 
pretty  common  in  our  calcareous  beds,  and  which  had  hitherto  pre- 
seated  an  inexplicable  enigma  to  geologists.  It  consbts  of  a  hony 
substance,  concave  on  one  side,  with  a  radiated  edge.  Convex  on 
the  opposite  side,  and  furnished  with  a  long  spine  between  the  con- 
vexity and  the  edge.  It  is  now  demonstrated  that  this  is  the  lower 
extremity  of  a  bone  of  a  seiche.  It  is  astonishing  that  so  evident  a 
resemblance  was  not  sooner  recognized. 

The  fresh  water  in  some  parts  of  the  south  of  France  breeds  a 
very  small  shell  similar  to  a  shield,  terminated  by  a  pointed  and  re- 
curved needle.  It  had  been  considered  as  a  univalve,  and  had  been 
called  the  ancyie  eplne  de  rose.  But  M,  Marcel  de  Serres  lias  just 
satisfied  himself  that  it  is  one  of  the  valves  of  a  regular  bivalve  shell, 
the  hinge  of  which  possesses  peculiar  chaiscters.  He  has  therefore 
formed  a  genus  of  it,  which  he  calb  acantkis.  The  animal  of  this 
hell  has  not  hitherto  been  observed. 

Animals  without  venebie  ia  general,  considered  with  regard  to 
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their  ctaBiGtytiont  aad  the  cnmnerBtion  of  thrir  epedet,  form  the 
ttl^ectof  a  {great  worii,  of  which  LBnwric  basjust  published  the  flrst 
tfcree  voluiBes  io  octavo,  beginniDg  with  microsoopic  animals.  The 
author  then  proceeds  to  the  polypi,  whether  at  liberty,  or  supportcfl 
fcy  the  masses  anore  or  less  solid,  to  which  the  name  of  corah  has 
been  given.  He  then  comes  to  the  radiated  animali,  a  class  under 
which  he  comprchentis  the  soft  beings  commoni?  called  sea  nettleSf 
md  those  to  w^icli  tbcir  envelope,  obxu  fpiny,  has  given  the  aame 
•f  Kkmodervnes. 

He  makes  a  fourth  class,  which  he  calla  tuniaes,  of  those  com* 
pound  mollusCfl,  of  which  M.  Savigny  has  made  us  about  a  year 
Rgo  wxiuaiDted  mth  the  singular  history ;  and  likewise  of  the  simple 
mollusca  analc^ou*  lo  those  the  re-union  of  which  forms  them. 

The  fifth  cIks  compT^nds  the  intestinal  worms,  to  which  the 
author  joins  some  fresh -water  wOrms,  whidi  ooght,  itwouldsaeiD^ 
to  have  reiDaiaed  among  the  annclides. 

His  third  vcdume  terrainates  with  a  portion  of  the  insects. 

The  greet  details  into  which  M.  iJimark  has  entered,  and  the 
Btw  species  of  whic^  he  gives  a  description,  render  his  book  pre* 
ciouB  to  naturalists,  and  ought  to  cause  the  prompt  continuation  of 
it  very  dnariible,  especially  from  our  knowledge  of  the  mcaus  whicli 
Aax  Wilful  professor  possesses  of  carrying  to  a  high  degree  of  pei^ 
Jection  the  enumeration  which  he  will  give  us  of  shells,  that  im* 
mense  department  of  Datural  bittoty. 

As  to  the  history  of  corals,  it  has  just  been  enriched  by  the  great 
noA.  of  H,  Lamouroux,  on  those  geneia  wbeec  B<dia  parts  arc 
flnible>— -a  work  which  we  have  announced  several  times  in  u» 
preceding  analyses,  and  which  has  appeared  this  year  in  an  octwo 
volume  with  18  plates.  A  prodigious  number  of  getictvand  species 
are  recognized,  several  of  which  under  other  names  are  the  same 
as  those  estabfehed  by  M.  I^amark. 

Thepablic  poasets  likewise  now  the  history  of  the  crustaceoni 
■nipials  of  Nice  by  H.  Rtsso,  and  tbe  fine  inveadgations  of  M. 
Savigby  'oft  the  tnooth  of  insects,  and  on  oompouod  molluscs. 
These  iait  researches  espeinally,  which  open  to  science  views  en- 
tirely new,  are  well  worthy  the  attention  of  naturalists.  Bttt  as  bMh 
bad  been  pvevioosly  commuiucated  to  the  Academy,  and  as  we 
bare  atoeady  given  the  analysis  of  them,  we  Bball  dispenae  with  itt* 
suming  the  subject  again. 

This  ooBtmued  multiplication  of  animated  beings  -which  natu- 
nlists  obitrvei  the  necenity  of  giving  them  frdm  time  to  time  a 
tenvaMeut  UTangentent,  and  of  accurately  chai«ctsrizing  them,  hu 
determined  H.  C«vtcr  to  exhibit  a  coUected  view  of  Then  in  four 
aetairo  voIiiiimb,  with  18  :plate8,  wfaick  be  has  jast  publtsfaad  under 
the  title  of  the  Anlipel  Kbif^om  amazed  acciniliog  to  its  Oifatii- 
XttiOD. 

Hit'okjcct,  at  the  saatetime,  is  to  mabe'thia  ftOrksarveas  an 
kttrodufltion  tDtbe^ntCoomamtive  Anatomy,  wtaicli  be  k  pre* 
fnag;  «BiiBtlMtpoiatt>r  new  be  In*' gwea  equally  iheiBMituA 
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and  exteroBl  characters.  His  classes  are  thoee  of  which  we  gave  a 
table  two  years  ago ;  but  what  we  could  not  mentioo  thea,  and  itill 
can  only  mention  ia  a  general  way,  is  the  extreme  dirision  of  the 
genera  into  subgenera,  and  other  lower  subdivisions ;  by  means  ol 
which  the  author  conceives  be  has  obtained  so  much  precision,  that 
it  is  scarcely  possible  to  hesitate  any  longer  about  the  position  of  a 
species.  This  was  chiefly  necessary  when  treating  of  the  animals 
with  vertebrae,  and  has  been  executed  by  the  author  with  great  care. 
New  observations  have  been  made  on  the  confusions  of  syoonymei, 
and  upon  the  double  application  of  words,  so  common  with  those 
authors  who  have  not  employed  extreme  critical  attention. 

M.  de  BBrban9ois,  corresponding  member,  proposes  likewise 
some  changes,  or  rather  some  further  subdivisions,  in  the  methodi- 
cal distribution  of  animals.  He  does  not  think  it  proper  that  man 
should  remain  confounded  with  the  mammiferous  animals,  and  is 
even  of  opinion  that  a  fourth  kingdom  of  nature  might  he  consti- 
tuted on  purpose  for  him,  under  the  name  of  the  moral  kingdom. 
He  conceives  that  viscous  reptiles,  or  batricians,  ought  to  constitute 
a  distinct  cIhss  from  scaly  reptiles ;  that  the  cephalodcs  should  be 
separated  from  the  other  mollusra;  that  the  cirrhipedal  mollusca 
should  be  placed  at  the  head  of  the  anoelides ;  and  that  some  other 
analogous  changes  should  be  introduced  into  the  old  classes,  which 
he  in  other  respects  adopts. 

The  great  object  of  this  kind  of  research  is  less  to  establish  or 
multiply  subdivisions  than  never  to  omit  classing  in  those  which  are 
admitted  animals  which  resemble  each  other,  nor  to  place  together 
animals  which  do  not  resemble  each  other.  In  this  point  of  view 
M.  'de  BarbBn9ois  does  not  contest  any  of  the  rebitions  recognized 
by  the  naturalists  who  have  preceded  him. 

One  of  the  most  interesting  questions  in  physiology  is  the  origin 
of  the  azote  which  constitutes  an  essential  element  of  the  human 
body.  It  was  suspected  that  respiration,  which  carries  off  the 
carbon  and  hydrc^n  from  the  blood,  and  leaves  the  azote,  contri- 
butes in  that  way  to  increase  the  relative  proportion  of  that  sub- 
stance. But  it  was  not  positively  known  whether  this  azote  came 
entirely  from  the  food,  or  whether  the  atmosphere  likewise  furnished 
a  part,  either  by  means  of  respiration  or  by  absorption,  over  the 
whole  surbce  of  the  body,  or  whether  it  was  not  produced  by  the 
action  of  life  itself. 

M.  Magendie  wished  to  determine  the  point  by  experiQient  j  and 
6a  that  purpose  be  fed  animals  with  substances  that  contain  no 
sensible  quantity  of  azote;  namely,  sugar,  gum,  olive  ml,  and 
butter,  to  which  he  added  distilled  water.  These  animals  alt  died; 
but  with  very  singular  phenomena,  particuhirly  with  an  ulcer  in  the 
cornea,  which  sometimes  pierced  that  membrane  so  that  the 
humours  of  the  eye  were  emptied.  Their  secretions  assumed  the 
characters  of  those  of  herbivorous  animals.  The  principles  con- 
taining azote  gradually  diminished  in  them ;  the  volume  of  the 
muscles  was  reduced  to  oae-si&tb ;  and  these  consequence*  did  not 
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prbceecl  from  mot  of  digeslioD ;  for  food  destitute  of  azote  fiir- 
niahes  chyle,  and  fills  the  lacteats,  and  sustainB  life  a  much  longer 
time  than  if  the  animal  were  entirely  deprived  of  nourishment. 
.  Azote  is  an  esaeottal  constituent  of  urea  and  uric  acid.  These 
elements  of  the  urioary  calculus  diminish  sensibly  in  the  urine  of 
animals  fed  upon  fbod  destitute  of  azote.  M.  Magendie  concludes 
from  this  that  by  means  of  a  vegetable  diet  the  progress  of  the 
dreadful  disease  of  the  stone  might  be  at  least  retarded.  It  is  true 
that  a  regimen  entirely  vegetable  sometimes  occasions  a  disease  of 
an  opposite  kind;  oanoely,  diabetes,  or  an  excessive  flow  of  urines 
containing  a  saccharine  matter,  a  disease  cured  by  feeding  the 
patient  on  animal  food. 

These  facts  may  become  useful  in  medicine,  and  furnish  impor* 
tant  dietetic  indications. 

M.  Magendie  has  likewise,  in  conjunction  with  M.  Chevreul, 
made  experiments  to  determine  the  nature  of  the  gases  which  are 
evolved  during  digestion  in  different  parts  of  the  alimentary  canal. 
In  four  felons,  who  had  taken  a  little  before  their  death  a  determi- 
nate quantity  of  food,  the  stomach  contained  oxygen,  carbonic 
acid,  hydrogen,  and  azote.  The  small  intestines  contained  the  last 
three  gases ;  but  no  oxygen ;  and  the  large  intestines,  besides  car- 
bonic acid  and  azote,  contained  likewise  carbureted  and  sulphureted 
hydrogen.  Tliese  last  two,  therefore,  belong  only  to  the  large  in- 
tetdoes.  The  oxygen  is  found  in  the  stomach  only.  The  azote 
and  carbonic  acid  esist  in  the  whole  canal,  and  the  quantity  of  the 
latter  increases  as  we  proceed  dowonards, 

UBDICIKB   AMD    SUROBRT. 

If  igDCffance  is  often  dangerous  in  medicine,  it  is  perhaps  never 
more  terrible  than  in  tbose  cases,  when,  called  to  the  support  of 
justice,  it  misleads  by  incautious  analogies,  which  may  draw  upon 
innocence  the  disgrace  and  the  punishment  due  to  crimes.  The 
work,  therefore,  which  M.  Chauuier  has  undertaken  on  medical 
jurisprudence,  and  which  is  intended  to  unite  the  information  de- 
rived from  anatomy,  chemistry,  and  physiology,  in  order  to  deter* 
mine  the  cause  of  death  from  an  inspection  of  the  dead  body,  is  of 
the  greatest  importance  to  society.  To  the  genera)  rules  which  be 
prescribes,  he  adds,  by  way  of  example,  several  reports  made  to 
courts  of  justice  relative  to  remarkable  cases,  and  joins  his  remarks 
upon  the  omissions,  errors,  and  obscurities,  and  the  false  reasoningj 
wnich  too  frequently  occur  in  these  important  pieces. 
'    All  this  part  corresponds  perfectly  to  the  epigraph  of  the  book:-~ 

SoDlibulBdc  tremari  cltiboi  lade  lalai. 
But  the  author  has  not  cmfined  himself  to  what  his  title  promises. 
He  has  pcnnted  out,  likewise,  the  mistakes  in  the  ordinary  way  of 
opening  dead  bodies  for  the  purposes  of  patholt^cal  anatomy- 
mistakes  which  have  often  lead  to  false  conclusions  respecting  the 
nature  and  seat  of  auUdies.    Physiology  itself  will  profit  t^  a  great 
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Bumber  of  deliote  renwrlu  oc  fanctioin  little  itaidied,  mhiA  Am 
ddlful  phyiiolo^ct  communicHtes  by  the  bye. 

M.  Moreau  de  Joanit,  who  ofaacrved  with  to  much  care  the 
geology  of  the  Antilles,  haa  not  employed  hinudf  IflM  acalonily  in 
investigating  their  climate,  i»  Jutal  t&eeta  on  the  health  of  Eoitn- 
peam,  and  the  means  of  preventing  or  curing  a  put  of  the  erib 
which  it  occvions.  In  particular  he  has  exainiBed  by  what  ruin  of 
Kgimen  it  would  ba  pouible  to  prefiem  the  troops  there.  The 
precautions  which  be  poinb  out  for  the  diaembaricatiM),  lodgoaent, 
£iod,  snd  marching  of  the  soldien,  are  dictated  by  a  wiae  medical 
dieory ;  and  most  ef  them  have  bwn  already*  k-oi^mcd  fay  ezpe~ 
rience.  His  work  has  been  sent  into  the  colonies  by  order  of  thq 
MinUters  of  War  and  (rf  the  Mariue. 

M.  Boyer  has  given  a  valuable  memoir  on  a  cruel  disease  of  whicb 
be  tint  found  out  the  method  of  cur&  It  coosiils  in  oectvn  fissures 
which  occur  at  the  anoa,  and  which,  being  accompanied  hy  ■ 
Spasmodic  state  of  that  part,  occaiioD  draadful  pains  and  insupport- 
able anguish.  An  incision  of  the  sphii>cter,  made  carefully,  always 
makes  them  cease  in  a  short  time. 

M.  Larrey  !s  one  of  those-  surgeons  who  have  ezereiMd  their  art 
on  the  vastest  and  most  vftried  ihcatie.  Attached  to  the  French 
armies  during  25  campai^s,  he  has  Mkiwcd  them  through  the  fosr 
quarters  of  the  wtnU,  and  direeted  as  chief  the  surgical  service  ia 
Egypt  and  in  Russia,  as  well  as  En  alt  the  intermediate  climatoi} 
during  epochs  of  the  most  hrilBant  victories  and  the  greatest  pn»- 
peiity,  as  well  as  of  defeats  the  owet  frightfal,  and  tba  mnst  c«»< 

Elete  final  reverses.  Every  kind  of  experience,  therefore,  came  in 
is  way,  and  he  took  advantage  of  them  all. 
To  the  results  of  his  expenence  already  consigned  im  bit  books, 
)ie  has  this  yeu  added  important  observBtknis  on  the  cflects  of 
foreign  bodies  introduced  into  the  tbons,  and  on  the  op^rMtoni 
underldcen  to  extract  them.  When  coUectiona  of  put  Mid  hkiod 
have  farced  the  hiags  to  contract,  the  eitraction  of  these  tnatten 
eeCasions  in  the  thorax  a  vaouun,  which  nature  endeavonra  to  fill 

Xither  by  the  production  of  a  new  sabstaoee,  or  by  disphcvig  the 
and  some  other  ol  the  nnghbouring  parts.  M.  I^arrey  has 
^wn  these  changes  in  individuals  whom  it  was  in  his  power  to 
open,  becaiKe,  after  their  cure,  they  fell  victims  to  other  accidsiH^ 
He  hat  ^vta  aa  examjde  of  a  person  perfectly  cured  of  the  exr 
tirpation  of  the  superior  trticulatioa  of  the  thigh  hooe,  an  (^ratios 
respecting  the  posubiiity  of  Which  M.  I^rrey  first  fixed  theqfinioa 
of  praciitioDcrs,  by  making  known  the  method  by  meaBief  which 
}t  may  be  performed  with  certainty, 

RCKAL  BOONOMT  A90  TXCHKOMMV. 

TTw  iair  of  the  castor,  so  necessary  in  the  febrieation  of  fi*» 

hats,  becoming  more  and  mere  scarce  and  dear,  severat  other  kinds 

of  hair  hare  been  tried,  without  finding  any  that  can  he  entirely 

substituted  for  it,    M.  GnidiBrdiefv  bst-maher  in  Fkris,  has  just 
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•Mplojwd  succenfully  the  bair  of  the  ub  otter  and  the  commoB 
9tter.    It  a  true  that  hats  made  entirely  in  this  wm  woaU  be  a 

Eeat  deal  too  dear ;  but  we  may  with  profit  sprialile,  or,  as  the 
tten  wy,  gild  with  thii  hair  iiats  the  body  of  which  is  compoaed 
of  a  more  commoD  stuff.  This  has  been  long  dtxie  with  the  hair  o{ 
the  castor. 

We  ought  likewise  to  place  in  the  rack  of  useful  works  which 
have  occupied  the  Enembers  or  correspondents  of  the  Academy 
during  the  year  1S16,  the  instructions  of  M.  Huzard  on  the  mea- 
sures to  be  taken  by  feeders  in  order  to  disiufect  their  stables,  and 
preserve  their  cattle  from  the  epizootie ;  several  articles  of  agricul- 
ture inserted  by  M,  Yvart  in  the  New  Dictionary  of  Natural  His- 
tory ;  and  especially  the  article  mi  the  copulation  of  domestic  ani- 
tnals,  which  was  read  to  ihe  company ;  and  the  history  of  Freitdi 
agriculture,  by  M.  Rougier  de  la  Bei^ferie. 

Mathbmatical  Past. — By  M.  le   Chevalier  DeUanlrre, 
Perpeluui  Secretary. 

Never  perhaps  was  the  zeal  of  mathematicians  better  auf^xnted. 
Never  perhaps  have  they  devoted  themselves  with  more  coiutaooy 
to  their  accustomed  labours,  to  the  developement  of  their  fint  ideas, 
to  the  completion  of  works  already  published  in  part,  and  yet  vc 
have  never  experienced  so  many  difficulties  ia  drawing  up  the 
annual  hbton  of  the  Academy.  Reduced  almost  to  our  bare  re- 
collectioa*  of  memoirs,  which  tlie  authors  have  withdrawn  xa  order 
to  revise  or  extend  them,  or  which  they  have  already,  sent  to  the 
press,  in  order  to  accelerate  by  every  means  in  their  powei  the  pub- 
Ucation  of  the  volume,  which  will  be  the  Gommencement  of  a  iiew 
series,  under  the  title  of  New  Memoirs  of  tiie  Royal  Academy  of 
Sciences,  we  can  only  briefly  point  out  the  different  objects  which 
have  occupied  our  meetiugs  during  the  year  which  has  just  elapsed. 
Besides,  the  more  progress  that  mathematics  have  made,  the  more 
^fficulty  will  there  be  to  make  them  advance  further,  and  the  more 
iaapossible  it  will  be  to  render  striking  the  new  results  obtained. 
The  problems  become  complicated;  even  the  anouaciatioos  of 
theorems  require  continued  attention,  in  order  to  understand  their 
metuuQg ;  the  applications  of  analysis  to  physics,  which,  after  the 
complete  expfenation  of  the  system  of  the  world,  nmstituted  the 
hopes  of  mathematicians,  has  hitherto  offered  only  problems  sor* 
touodedwith  difficulties.  Even  the  experiments  are  &t from  being 
as  simple  as  those  which  made  us  ac<)uainted  with  the  nature  and 
principal  phenomena  of  light  and  electricity.  It  is  requisite  M 
repeat  them,  and  to  study  the  necessary  apparatus,  in  order  to  fnm 
an  idea  of  the  new  truths  which  are  the  fruit  cJ  these  reseerchcai 
and  this  requires  an  equal  degree  of  patience  and  sagacity.  H«iee, 
though  to  i^ilost^hers  by  profession  the  quantity  of  Idxur  be 
always  the  same,  yet  the  ponion  of  which  we  are  able  to  grr«  ai» 
■ccotwt  must  diminish  every  day, 
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selves  mcTcly  to  the  titles  of  several  memoirs,  notwithstnnding  the 
importance  of  the  sut^cts,  aod  the  merits  of  the  execution.  AmoDS 
these  are — 

1.  A  long  memoir  of  M.  Pdsson,  on  the  Variation  of  arHlrary 
constant  Quantities, 

2.  The  Formulas  of  M,  Cauchy  relative  to  the  Determiruition  of 
Defiidle  Integrals,  and  the  Conversion  of  Finite  Diffierences  of 
Powers  into  Integrals  of  the  same  Species ,-  and  his  demonstratioD 
of  a  curious  theorem  relative  to  numbers,  in  which  he  draws  u  a 
simple  corollary  a  remarkable  property  of  common  fractions  ob- 
served by  Mr.  Farey.  Likewise  a  memoir  on  particular  solutions; 
and  another  on  the  imsginary  roots  of  equations. 

3.  Two  long  memotrs,   with  notes,    on  diffraction,    bv  MM. 
'    Pmiillet,  and  Biot  who  has  inserted  them  in  his  Traits  de  ray^oej 

to  which  we  will  devote  a  particular  article. 

4.  Diderent  memoirs  of  M.  Biot  on  the  Sound  of  the  Strings 
(Anckes)  in  Musical  Instruments,  on  the  Intonation  of  the  Pipes  of 
an  Organ  filled  with  different  Gases,  on  the  Pile  and  on  Electn~ 
dttf,  the  description  of  a  Colorigraph,  and  his  New  Experiments  on 
the  Poiarixation  of  Light. 

(It  is  known  that  M.  Arago  is  employed  in  researches  relative  to 
this  last  object,  with  which  he  has  repeatedly  occupied  the  attention 
of  the  Academy,  and  which  he  proposes  to  unite  in  a  particular 
work  ai  soon  as  he  has  completed  them.] 

6.  Lastly,  the  notices  read  by  Count  Laplace  on  the  Felocity  of 
Sound  in  different  StJistances,  on  the  reciprocal  Action  of  Pen- 
daltimsj  and  on  a  Precaution  hitherto  neglected  in  the  Experiments 
which  serve  for  the  Determination  of  the  Length  of  the  simple 


Of  all  the  experiments  of  this  kind  tried  at  different  times  by  the 
most  distinguished  mathematicians,  astronomers,  and  philosophers, 
those  of  Borda  are  generally  considered  as  the  most  certuin  and 
conclusive,  both  on  account  of  the  attention  bestowed,  the  mge- 
otous  processes  followed,  the  size  of  the  apparatus,  and  the  well- 
known  skill  of  this  excellent  observer. 

It  is  admitted  that  he  very  properly  preferred  the  suspenuon  on  s 
thin  edge,  which  he  considered  as  more  susceptible  oi  preeisioi)  tbao 
suspension  from  pincers ;  because  in  these  last  there  is  always  some 
uncertainty  with  respect  to  the  true  point  round  which  the  oscilla- 
tions are  made  ;  while  in  the  other,  the  edge  of  suspension  being 
very  fine,  the  centre  of  motion  may  be  conceived  to  be  on  the  plane 
itself  on  which  it  rests.  I'hia  supposition,  which  Borda  adopted, 
and  which  was  long  granted  without  any  hesitation,  at  length  gave 
rise  to  some  doubts.  It  has  been  thought  that  the  edge  could  never 
be  sufficiently  sharpened  to  be  considered  as  a  mathematical  line. 
That  it  ought  rather  to  be  considered  as  a  small  cylinder,  the  centre 
of  which  was  more  elevated  than  the  line  of  contact;  so  that  the 
radius  of  this  cylinder  would  require  to  be  added  to  the  ]«igtb 
measured.    The  question  deserved  to  be  examioed}  and  if  wc 
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eoald  not  flatter  ourselves  with  being  able  to  determine  the  radius 
of 'this  cylinder,  sod  the  correction  which  it  would  require,  the 
amount  at  least  might  be  esiimaied,  and  the  limits  of  the  error 
known.  M.  Laplace  has  just  submitted  this  question  to  calculation, 
and  the  result  no  doubt  surprized  himself;  as  he  found  that  this 
radius,  whatever  it  be,  must  be  subtracted  from,  and  not  added  to^ 
the  length  measured.  But  this  length  is  about  four  times  that  (^ 
the  [jendulum.  This  is  sufficient  perhaps  to  legitimate  the  suppoei- 
licm  of  Borda ;  but  it  is  at  the  same  time  &  piece  of  knowledge 
useful  to  those  philosophers  who  propose  to  repeat  the  experiment 
with  much  shorter  pendulums. 

Besides  these  dlflerent  notices,  all  of  them  happy  applications  of 
the  general  principles  which  he  has  established  in  his  Mecaoique 
Celeste,  M.  Laplace  has  given  supplements  and  useful  additions  to 
bis  Analytical  Theory  of  Probabilities,  and  to  the  Philosophical 
Essay  on  the  same  subject,  the  third  edition  of  which  appeared  a 
few  months  ago. 

The  author  terminates  that  work  with  this  reflection,  that  there 
is  no  science  more  worthy  of  our  meditalvms,  and  that  it  would  be 
iisej'ul  to  make  it  a  part  of  the  system  of  public  instruction.  This 
philosophical  view  has  been  seized  by  M.  Lacroix,  who  perhaps 
night  have  found  it  in  the  writings  of  a  celebrated  mathematician, 
who  has  repeatedly  exercised  himself  on  that  difficult  subject,  and 
it  has  given  birth  to  the  following  work,  which  will  complete  the 
mathematical  course  of  this  author. 

Traile  etementaire  du  Calcul  des  ProbabiUtSs,  par  S.  P.  Lacroix. 
Paris,  Madame  Veuve  Coarcier,  18\6.  When  genius  has  created 
a  new  science,  or  when  by  a  skilful  analysis  it  has  extended  the 
limits  of  science,  it  is  the  duty  of  every  one  employed  in  the  public 
instruction,  and  to  whom  all  parts  of  modern  geometry  are  equally 
familiar,  to  rend  aod  comment  on  original  works,  to  extract  from 
them  every  thing  that  can  l>e  rendered  intelligible  to  ordinary 
readers,  to  seek  for  direct  and  particular  demonstrations  of  the  most 
useful  theorems,  which  the  inventor  has  found  by  methods  more 
general  and  rich,  hut  more  difficult  to  comprehend.  This  is  the 
case  with  the  new  work  of  M.  Lacroix,  who  has  given  the  subject 
all  the  interest  of  which  it  is  susceptible,  by  well-chosen  examples, 
by  numerous  quotations  from  original  writers,  by  his  care  in  assign- 
ing to  each  (he  part  which  he  can  legitimately  claim,  and  by  a  de- 
tailed history  of  the  labours  of  this  kind  performed  by  the  greatest 
of  mathematicians,  from  the  age  of  Pascal  and  Fermar,  to  ourowo 
times. 

■  From  the  time  of  the  suppression  of  the  Academy  of  Sciences^ 
which  is  nearly  when  Legendre  published  his  first  memoir  on  EHip^ 
tical  Transcend ehtal 9,  this  profound  mathematicinn  has  not  ceased 
every  year  to  extend  this  theory,  which  he  had  in  some  measure 
created,  and  whicii  he  has  explained  in  his  Exercises  on  theintegral 
Calculus,  to  which  he  has  already  published  several  supplements, 
2 
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Tbe  Ust  of  tbea^  which  i^ipeared  is  July,  1616,  iui  for  iu  oli^eet 
the  coqstructioa  of  elltpiiail  tables. 

[p  pointiDg  out  to  nathefDaticiaoB  all  the  idTRotage  which  ihey 
laij^t  drew  from  Uaoficendeatab  of  this  ipecies,  tbe  author  had 
Winouaced  that  his  solutiotw  would  oot  become  truly  useful  but  by 
neaiu  of  tables  iu  which  thete  fractions  could  be  valued  in  all  cas«s 
to  a  convenient  degree  of  spproximation,  and  without  requiring  too 
&t)guiiig  calculatioDs— tables  which  should  do  fw  aaalysis  nearly 
the  same  thing  u  tables  of  the  sines,  and  tangents,  and  the  Ipga- 
fithiBs  of  numbers,  do  for  astronomy.  The  construction  of  these 
tables  constitutes  the  principal  object  of  tbe  new  supplement  of 
l«gendre. 

The  first  of  these  tables  gives  900  values  of  the  quadrants  of  the 
ellipses  and  an  equal  number  erf  .values  of  the  anal<^ous  functioD 
F*,  420  of  which  at  least  have  been  calculated  directly  as  far  as  14 
places  of  decimals ;  the  remainder  have  been  calculated  as  &r  as 
12  places.  These  transcendental s,  then,  are  now  known  more 
exactly  than  the  circnniferenee  of  the  circle  was  before  the  calcula- 
tions of  Ludolph  Van  Ceulen.  To  this  have  been  joined  the  first, 
•ecpnd,  and  third  differences,  and  the  whole  has  been  reduced  to 
12  decimals.  As  far  as  JO"  of  the  argument,  the  third  differences, 
irbich  at  first  contained  only  a  single  sigoificaot  figure,  has  increased 
^«gresively,  so  as  to  become  6778  for  £'  and  25284  for  the  func- 
tion F'.  It  was  then  necessary  to  add  the  fourth  differences, 
which  are  then  49  and  3ii2,  and  increase  afterwards  to  485160 
and  570$90801S,  which  are  tbe  last  numbers  of  these  two 
columns. 

The  second  table  gives  the  values  of  the  functions  E  calculated 

to  12  decimals  for  all  the  amplitudes  f  from  half  degree  to  half 

degree  from  0°  to  90°,  the  angle  of  the  modulus  being  45°.    This 

-  table  is  likewise  terminated  by  the  12th  decimal,  and  it  gives  the 

first,  second,  third,  fourth,  and  fifth  differences. 

The  third  table  contains  the  natural  sinea  to  15  decimal  places, 
W)d  their  logarithms  to  14,  for  all  the  arcs  of  15  miuutet.  It  i» 
extracted  from  the  great  tables  of  Briggs. 

The -fourth  table  gives  the  logarithmic  values  of  the  tangent 
(45°  ±  f )  for  all  angles  from  30'  to  30'  between  0°  and  90°  to  12 
decimal  places,  with  five  orders  of  differences. 

At  the  end  of  this  table  we  find  nine  corrections  for  the  logarithms 
to  20  decimals,  from  the  edition  given  at  Avignon  by  Pezenas ;  on 
which  we  will  remark  thdt,  of  these  nine  logarithms,  two  only  are 
found  in  the  Engluh  edition  of  Gardiner,  and  that  they  are  cwrect. 
They  all  occur,  and  are  equally  coirect,  in  tbe  stereotype  edition 
of  Collet. 

Finally,  to  extend  the  use  of  this  table  of  logarithms  to  20  deci- 
mals, M.  Itfgendre  has  extracted  from  the  great  tables  of  Cadastre 
(deposited  with  the  Board  of  Longitude,  and  of  which  a  notice  is 
given  in  the  Memoirs  of  th«  tostitute,  voL  v.),  the  iQgaiithins  to 
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19  dedmols  of  «U  tbe  odd  nunben  fron  U<3  (a  1601,  ud  of  all 
prime  numbers  from  1501  to  10000. 

It  ii  impossible  to  giTe  as  idea  hare  of  tW  nuani  anployed  by 
dw  author  titlier  for  the  constn)e<)oii>  Tcri^ntioD,  or  latcrpohttHHit 
of  his  labln,  if  it  b«  wished  to  lendcf  theca  more  csteosivck  ]| 
will  be  sufficient  to  taj  that  nothiDg  has  been  spared  to  fadlitate  tbt 
Uour  of  those  who  chooie  to  coostntct  a  compltte  system  of  elliptic 
tables.  The  authw  "  hopes  that  this  enterprize,  the  ulilitj:  of  wfaiob 
will  be  perceived  more  and  more,  will  be  one  day  execuled  by  aona 
of  those  laborious  meo  who  appear  from  time  to  tigae  in  tbe  cereoi 
^  science  to  leave  durable  tnonumeDis  of  ^eir  patieoce  md  their 
zeal." 

On  account  of  these  new  tables,  the  author  haa  nude  TeteardiM 
to  facilitate  the  iaterpolatioa  of  the  great  trigoDoaoetrioal  laUes, 
such  as  those  of  Brigg^  Reticiis,  and  Vlacq.  He  publi^d  theia 
in  the  CoDDaifisance  des  Temps  for  1SI9.  By  the  methods  which 
he  points  out,  we  may  find  to  14  decimals  the  aiae,  eueioe,  aoit 
tangent,  of  every  arc,  or  the  arc  which  corieapouds  lo  any  giTee 
trigonometrical  Ime  whatever. 

In  iho  most  ordinary  cases,  wheD  so  great  a  uumber  of  deeimib 
ve  Dot  necessary,  the  formulas  become  sim[^,  and  may  be  luefiil 
and  commodious  in  trigonometrical  calculations  which  require  fUH 
ticular  atteittioo. 

At  th»  end  of  this  memoir  we  find  a  very  elegant  fornuta  fa 
calculating  the  latitude  of  a  planet  in  seconds,  and  in  the  funotieo 
of  the  tu^nt  of  the  demi-inclinatiDii.  The  avthor  doducea  it 
fi<am  a  more  general  formula,  denuuMtrated  in  the  1  ISth  artido  i^ 
the  fifth  part  of  his  Exercisea  of  the  integral  Calculus.  It  may  br 
deduced  still  more  sim^rfy  from  the  series  which  Lagrange  has  givea 
fiw  the  angle  which  the  ecliptic  maVea  at  any  point  with  th«  parallel 
to  the  equator.  This  series  may  b^  transported  to  the  deolinAlios 
of  the  sun,  as  we  have  remarked.  (Aslronocnie,  ii.  ilSfi.)  In  tbit 
case,  to  have  the  declination  of  the  sun  in  a  function  of  the  right 
ascension  A,  it  is  sufficient  to  put  (90°  —  A)  in  pboe  of  the  lon^-r 
tude  L  of  the  formula  of  Lagraoge,  and  we  have  tor  the  degtinatijiM 
D  the  formula 

0=2  tapg,  i  ii/  sio,  A  +  |.  tang.'  i  w  sin.  3  A  +  t  t«ng.*  -^  w 

sin.  5  A  +  &c. 
We  have  even  calculated,  in  the  place  quoted,  the  numerical  coefliT 
ciet)ts  of  the  firat  terms,  the  fifdi  of  which  may  be  always  Delected. 
The  only  iaoonveoience  of  that  formula  is,  that  it  gives  the  deolioai- 
tion  in  a  functioa  of  the  right  ascensioo,  or  the  hititude  io  a  fuDC* 
tion  of  the  ar^ment  reduced  to  the  ecliptic,  whereas  ve  genwally 
want  them  in  a  function  of  the  longitude,  or  of  the  argument  not 
reduced  from  the  latitude.  This  made  us  seek  for  a  scries  whldi 
has  not  this  inconvenience.  We  found  one  still  more  convef^ngv 
but  the  coeBdeMi  have  not  the  same  nn^dlcity. 
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M.  Legendre  has  likewise  published  a  sapplemeat  to  his  llieoiy 
of  Numbers,  second  editioo,  Febmaiy,  1816. 

"His  supplement  is  divided  into  three  chapters.  The  first  shows 
the  means  of  dividing  a  gi-na  number  into  four  squares,  such  that 
the  sum  of  their  roots  is  equal  to  a  number  given  comprehended 
between  certain  limits. 

This  problem  serves  as  an  introduction  to  the  next  chapter,  the 
ol^ect  of  which  is  a  general  demonstration  of  the  theorem  of  Fermst 
respecting  polygonal  nunnl>ers.  This  demonstration  is  founded  on 
the  same  fHinciples  as  the  one  recently  discovered  by  M.  Cauchy. 
But  it  iiffen  from  it  in  some  respecta,  and  it  supposes  nothing  de- 
monstrated but  the  thewem  relative  to  triangular  numbers,  which 
is  the  first  case  of  the  genera]  theorem. 

In  giving  an  account  Inst  year  of  the  discovery  made  by  M. 
Cauchy  of  a  demonstration  hitherto  sought  in  vain  by  all  mathema- 
ticians, we  expresEcd  some  doubts  respecting  the  reality  or  the 
generality  of  the  demonstration  which  Fermat  had  announced  in 
the  most  positive  terms,  which  he  had  never  given,  and  no  vesti^ 
of  which  could  be  found  among  his  papers,  although  from  its 
nature  that  demonstration  must  have  been  long.  It  appeared, 
therefore,  unlikely  that  Fermat  should  have  written  nothing  on  a 
■abject  which  required  so  much  developement ;  and  we  had  sus- 
pected  that  Fermat,  after  having  more  carefully  examined  his  de- 
monstration, had  been  himself  dissatisBed  with  it,  and  had  resolved 
to  suppress  it  entirely. 

M.  Legendre,  on  the  contrary,  has  no  doubt  that  Fermat  was  in 
possession  of  the  general  demonstration  of  his  theorem.  He  thinks 
merely  that  Fermat's  demonstration  was  quite  different  from  the  one 
which  he  himself  has  given,  Fermat  knew  only  two  cases  at  most 
of  the  trinary  form  of  numbers,  without  which  he  would  not  have 
restrained  to  the  farm  (8  n—  1 },  a  property  w,hich  extends  generally 
to  all  odd  numbers.  In  fine,  Fermat  did  not  perceive  a  thing  which 
gives  more  precision  and  elegance  to  his  theorem,  namely,-  that  in 
the  (m  +  2)  polygons  of  the  order  {m  +  2)  which  compose  a  given 
tmrnbeTy  there  are  always  (m  —  2),  which  may  be  supposed  emtal 
to  0,  or  unity.'  Tliis  condition,  added  by  M.  Cauchy,  will  snow 
that  Fermat  himself  had  not  a  very  precise  idea  of  bis  theorem. 
But  M.  Legendre  goes  still  further;  he  demonstrates  that  beyond  a 
certain  Umit  easily  assigned  for  each  order  of  polygons,  every  given 
number  may  be  decomposed  into  four  polygons,  or  five  at  most. 

These  two'  limitations,  added  to  the  theorem  of  Fermat,  appear 
to  us  aufSciently  important  to  enable  us  to  say  that,  after  it  is.de^ 
monstrated  this  theorem  is  not  quite  the  same,  and  that  without 
ceasing  from  being  true,  according  to  the  more  general  enunciation 
of  the  author,  it  has  received  two  modifications  useful  to  be  knowik 

The  third  chapter  of  this  supplement  contains  new  methods  for 
upproximate  solutions  of  numerical  equations. 

One  of  these  methods  requires  merely  that  we  should  know  s 
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■uperior  limit  to  the  greatest  of  tbe  roots,  and  this  limit  ta  found  by 
a  very  simple  formula. 

The  author  gives  the  name  of  omale,  that  is,  without  irregtdarity, 
to  every  function  of  x  which  possesses  the  property  of  being  always 
increasing  or  decreasing  in  proportion  as  x  augments  in  a  poriuvc 
sense  from  x  equal  to  zero  to  x  infinite. 

He  determines,  then,  the  greatest  of  the  roots,  and,  dividing 
the  equation  by  ih«t  root,  lie  reduces  it  one  degree,  and  seeks  again 
tbe  greatest  root  of  the  equation  thus  prepared.  Here  the  limit  is 
known,  since  the  second  root  is  necessarily  less  than  the  first.  Tbe 
same  process  will  give  successively  all  the  roots  in  the  order  of  tbe 
greatness,  all  decreasing. 

Tbe  second  method  consists  in  dividing  the  proposed  equation 
into  two  simple  omale  functions.  Tbe  curves  of  these  two  equations 
are  constructed,  and  the  different  intersections  of  these  curves,  give 
us  the  positive  roots  which  can  be  determined. 

Tbe  author,  finally,  employs  himself  in  the  more  difficult  inves- 
tigation of  imaginary  roots ;  but  it  is  obvious  that  this  last  part 
must  be  much  less  susceptible  of  extract  than  the  former. 

He  concludes  by  announciug  to  the  lovers  of  the  theory  of  num- 
bers two  important  works,  and  almost  indispensable  in  researches 
of  this  nature.  The  first  is  tbe  Cibrum  Arithmeticum  of  M. 
Chenac,  Professor  of  Pbilorophy  at  Deventer,  in  which  we  find  all 
tbe  prime  numbers,  and  all  the  divisors  of  the  otber  numbers  from 
one  to  one  million,  and  further.  This  work  has  already  proved  that 
the  rule  of  M.  Legendre,  to  find  in  what  quantity  prime  numbers 
occur  between  two  given  limits,  is  an  uDCommooly  exact  approxi- 
mation. The  other  is  that  of  M.  Burckhardt,  who,  in  order  to 
extend  this  table  much  further,  bus  invented  a  sure  and  easy 
method,  which  has  furnished  him  in  a  short  time  the  smallest 
divisor  of  any  number  comprehended  belweeo  two  millions  follow- 
ing each  other.  Before  going  further,  M.  Burckhardt  thought  that 
he  ought  to  give  the  first  million  in  tbe  same  form  as  the  second  and 
third.    This  first  part  has  just  appeared  under  the  title  of 

Table  of  Ike  Divisors  of  all  the  Numbers  of  the  First  Million, 
or  more  exactly  from  1  to  1020000,  wilfi  the  Prime  Numbers 
fnmd  among  ikem,  hy  J.  Ch.  Burckhardt.  Paris,  Madame  Vemie 
Courcier,  181 7. 

Tbe  preface  announces  tbe  comparison  of  tbe  million  of  M. 
Chernac  with  a  manuscript  of  M.  Schenmark,  which  the  Institute 
possesses,  and  gives  a  table  of  the  typographical  errors  which  this 
comparison  has  enabled  him  to  discover  in  the  cribrum  of  M; 
Chernac.  Nobody  will  be  surprized  that  several  tyjxigrapbical 
errors  should  have  made  their  way  into  a  work  of  this  kind;  and 
M.  Burckhardt  himself  requests  us  to  state  that  a  fault  of  this  kind 
has  escaped  him  in  p.  2,  In  the  example  which  he  gives  of  the  use 
of  that  table.  He  makes  choice  of  the  number  784241,  and  the 
object  is  to  find  its  smallest  divisor  53.  The  number,  by  mistakei 
has  been  printed  764241.    But  the  error  is  easily  (^served,  and 
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will  deceive  nobody ;  for  in  p.  38,  which  u  oorreotly  painted  out,  k 
will  be  perceived  st  once  that  the  Dumber  ougfat  to  befin  with  7^ 
Kod  not  with  "JS.  Besidei,  sU  tl^tte  who  have  been  employed  in  the 
£«agreesble  Ubotir  of  the  publicBtioa  of  ublea,  whenier  astrano^ 
mloiil  or  atithmetical,  have  learned  by  experience  that  the  miatalcct 
]eft  ID  them  seldom  occur  in  the  most  difficult  place*,  which  have 
been  examiDed  with  the  most  severe  attention,  bnt  most  commonly 
in  tboae  places  where  they  m'ght  have  been  nioet  eatily  avoided,  to 
that  they  at  once  strike  the  eyes  of  the  reader  leu  engaged  with 
them,  even  when  he  doei  not  look  for  them. 

M.  Burckhardt  then  explains  the  methods  which  he  has  con- 
trived  to  extend  the  use  of  these  tables  of  divisors.  He  finishes  by 
■onouncing  that,  if  the  sale  of  the  first  three  millioM  gives  any 
bope  of  ensbling  him  to  publish  the  following  ones,  that  little 
labour  is  wanting  to  complete  the  fourth,  fifth,  and  sixth  nrilliona. 

Let  us  point  out  to  calculators  another  typographical  error.  It 
occur*  in  those  tables  which  it  is  customary  to  eiaploy  with  conS- 
deoce — those  of  ScbulK  and  of  Vega.  The  hyperbolic  logarithm 
of  1853  is  8-968  iiutead  of  8-9G7.  llie  nwmber,  we  conceive, 
ou^it  to  be  7855,  and  not  1853.  In  fact,  the  logarithm  of  78^3 
begins  in  both  tables  with  the  figure^)  8-967,  and  it  is  evident  that 
the  7  is  too  small.  An  easy  calculation  shows  that  in  mlity  we 
ought  to  read  8*968 ;  a  new  proof  of  what  we  just  now  said,  that 
errors  exiu  always  in  those  places  where  they  are  most  easily  per- 
ceived, and  over  which  the  tired  eye  of  Uie  reviser  passes  in  a  care- 
less maimer. 


Article  VIII. 


I.  Cmwus  Effect  of  Paste  on  htm. 

ta  Deanston,  near  the  village  of  Down,  in  the  county  of  P«tb, 
there  is  a  manufactory  where  cotton  is  woven  by  machinery.  Iron 
.  CTlinders  w«re  used  in  order  to  apply  the  vreaver's  dreasing  to  the 
cloth.  This  dressing,  as  is  well  known,  is  nothing  but  common 
paste  made  of  wheat  Sour  or  barley  meal.  The  cast-iron  cylindt* 
vas  in  a  short  time  rendered  quite  soft,  wd  similar  to  plumbago^ 
by  the  action  of  the  paste.  This  corrosion  took  place  repeatedly  j 
ud  it  was  so  rapid  that  the  proprietors  (rf  the  mainnfactory  were 
obliged  to  substitute  wood  in  place  of  the  iron.  I  coaceive  that  ttM 
paste  employed  was  usually  soui,  and  that  it  wu  the  acid  deveU^ied 
wtucb,  by  diaEolring  the  iron,  [Hoduoed  tfais  curious  efiect.  A 
simihnr  effect  is  [Hoduced  upon  cast-it«D  bf  the  aerim  of  >Muriale  ef 
mi^fneMB,  and  piobably  ewer  sabs. 
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li.  Further  Improvements  in  Ifie  Oxygen  and  Hydrogat 
BUav-pipe, 

(To  Dr.  TiMinsoii.) 
DEAR  SIR, 
SiDce  lay  last,  in  which  I  proposed  a  zigzag  pipe,  I  hftre  bCEo 
led  to  consider  the  beat  mode  of  forming  Dr.  Clarlic's  fagot  of 
tubeS)  from  the  very  great  difficulty,  not  to  say  iaipo&$ibiltty,  of 
obtainiog  any  thing  similar  to  his  proposition.  Both  the  cane  and 
tvire  one  of  Mr.  Beale  are,  I  think,  objectionable  ;  the  cane  must 
be  liable  to  be  burned,  from  the  return  of  the  oxy-hydrogen  flame: 
the  wire,  though  ingenious,  would,  if  made  of  iron,  be  liable  to 
oxidation ;  and  if  of  copper,  would,  I  think,  be  too  flexible,  and 
easily  put  out  of  order.  The  one  I  shall  propose  will,  I  think, 
remedy  both  these  objections,  besides  giving  an  advantage  that 
neither  Mr.  B.'s  nor  Dr.  C's  can  very  easily  allow  of;  namely,  that 
of  giving  passage  to  any  quantity  of  gas,  and  therehy  being  ren- 
dered applicable  to  manufacturing  purposes — a  desideratum  of  the 
highest  iaiportance.  The  form  of  the  tube  that  1  now  propose  tg 
bricSy  this : — A  number  of  brass  or  copper  plates  laid  one  on  the 
other,  the  edges  of  which  are  slightly  thickened,  so  as  to  allow  of 
a  very  small  space  between  each  plate.  It  is  evident  that  this  sort 
of  tube  may  be  extended  to  any  size,  without  either  inconvenience 
or  greater  liability  to  explosion,  and  that  any  volume  of  flame  nay 
be  used,  provided  the  gazomeler  be  of  sufficient  capacity.  The 
blow-pipe  might  by  this  means  be  peculiarly  adapted  to  (he  pur- 
poses of  smelting  ores,  a  use  of  the  utmost  importance,  since  the 
saving  in  fuel  would  be  incredible,  from  the  comparatively  light 
e::pense  attending  the  production  of  the  gases,  particularly  where 
the  metal  is  difficult  of  reduction.  The  oxygen  might  perhaps  be 
obtained  from  the  ores  themselves.  Instead  of  condensing  the 
g^es  into  a  gazometer,  as  in  the  small  blow-pipe,  they  might  be 
driven  out  of  a  reservoir  into  the  tubes  by  means  of  a  double 
bellows  woiked  by  a  steam-engine  (which  would  materially  lessen 
the  danger  of  explosion],  the  superfluous  steam  of  which  might  Ifc 
employed  to  form  the  hydrogen.  In  order  to  render  these  tubes 
safer,  I  should  recommend  each  end  being  covered  with  a  piece  oX 
wire-gauze ;  and  the  cap  at  their  end,  for  gathering  together  the 
gBses>  when  used  for  large  purposes,  might,  to  prevent  fusion,  be 
made  of  platinum,  without  much  greater  expense.  I  should  als» 
recommend  another  piece  of  gauze  being  placed  within  the  safety 
cylinder,  just  above  the  oiL  Should  any,  or  all,  of  these  specula- 
tions be  in  your  opinion  either  idle,  or  in  any  other  way  unworthy 
of  insertion,  you  will  suitress  them  accordingly. — A  (PI.  LXXII. 
Fig.  4)  represents  the  safety  cylinder :  B,  the  tube  made  (rf  copper 
plates,  the  two  ends,  a,  a,  of  which  are  capped  with  wire-gau^e : 
C,  another  piece  of  gauze  esten^ng  over  ine  whole  surbce  of  the 
safely  cylinder,  just  above  the  oil  j  this  migbt  be  double :  P,  a 
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lube  with  a  stop-cock  perforating  the  gauze,  in  order  to  fill  the 
cylioder  with  greater  ease :  E,  the  cap  for  collecting  the  gaaes, 
which  in  large  works  should  be  made  of  platinum ;  F,  the  tube 
viewed  in  front :  h,  the  spaces  through  which  the  gas  passes. 
1  am,  Sir,  your  obedient  servant, 
WmoaUr  TsUAitg,  Avg.  8,  181T.  F.   G.  SPILSBCBT. 

III.  On  a  Lactometer.    By  Mr.  Johnson,  Sui^eon,  Lencasler. 

(To  Dr.  ThomtaDO 
SIR, 

Id  Mr.  Holt's  Agricultjral  Survey  of  Lancashire  there  is  deli- 
Deated  a  lactometer,  constructed  by  Mr.  Dicas,  on  the  principle  that 
if  the  specific  gravity  of  milk  be  taken  before  and  after  the  separa- 
tion of  the  cream,  the  difference  will  indicate  the  proportion  of 
cream  and  the  relative  value  of  the  milk. 

This  instrument  is  expensive,  and  liable  to  the  objections  of  un- 
certainty, because  of  the  saline  constituents  of  milk,  and  difficulty 
of  application,  in  consequence  of  the  very  slight  change  produced 
on  the  specific  gravity  of  milk  by  abstracting  the  cream.  The  de- 
sired results  may  be  obtained  more  correctly  in  an  easier  way. 

When  new  milk  has  been  set  aside  for  a  few  hours  in  a  cylindrical 
vessel,  the  column  of  cream  may  be  seen  floating  on  the  surface  of 
the  milk,  and,  if  the  vessel  be  10  inches  deep,  and  properly  gra- 
duated, every  tenth  of  an  inch  on  the  scale  will  indicate  one  per 
cent,  of  cream. 

Early  last  year,  having  again  met  with  the  description  of  Dicas' 
lactometer  in  Dr.  Dickson's  new  edition  of  the  Agricultural  Survey 
of  this  country,  I  transmitted  to  the  Board  of  Agriculture  a  drawing 
like  the  annexed  (Plate  LXXII.  Fig.  5),  with  some  such  remarks 
as  the  foregoing.  My  paper  was  ordered  to  be  published  in 
the  next  volume  of  Communications,  which,  I  believe,  lias  not  yet 
appeared.  About  the  same  time  I  requested  Mr.  Newman  to  make 
the  instrument  for  sale. 

I  am  informed,  by  a  very  respectable  Vice-President  of  the 
Board  of  Agriculture,  that  he  caused  some  of  the  instruments  just 
descried  to  be  fitted  up  in  stands,  and  sent  them  to  the  President 
of  the  Royal  Society,  and  other  patrons  of  agricultural  inquiry, 
some  of  whom  described  the  instrument  in  the  public  papers. 

Having  no  interest  in  the  sale  of  these  instruments,  I  should 
have  waited  for  the  next  volume  of  Communications  to  the  Board 
of  Agriculture,  had  1  not  seen  a  notice  on  this  subject  in  the  last 
number  of  the  Journal  of  Science  and  the  Arts. 

May  I  request  you  to  give  this  paper  a  place  in  the  jinTials  of 
'Philosophy,  and  to  inform  your  readers  that  Mr.  Newman  con- 
structs these  instruments  accurately,  and  at  a  very  moderate  price  ? 
I  am.  Sir,  your  very  obedient  servant, 
LancatUr,  Jala  10,  IBIT.  C.  JOHNSON. 
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(To  Dr.  Ttaomion.) 
SIR,  Ltauetter,  Jsg.  S,  1617. 

A  few  weeks  ago  I  sent  you  a  note  od  the  subject  of  a  kctomeier. 
I  have  subsequently  met  with  an  extract  from  the  Report  of  a  Com- 
mittee of  the  Highland  Society  on  the  use  of  aerometnc  beads; 
and  as  some  passages  in  that  Report  seem  to  be  founded  on  a  cur- 
sory estimate  of  the  specific  gravity  of  milk  and  its  constituents,  1 
beg  leave  to  mention  a  fetv  facts  which  appear  to  me  at  variance 
with  some  conclusions  of  the  Committee. 

Although  tJie  butter  is  lighter  than  water,  yet  cream  is  specifically 
heavier;  so  that  no  combination  of  the  cream  and  curd  can  so 
counteract  each  other  as  to  afford  rich  milk  with  a  low  specific 
gravity  ;  neither  will  the  abstraction  of  the  cream  cause  anv  cousi- 
derable  variation  in  the  specific  gravity  of  the  remaining  sltimmed 
milk.  If,  for  instance,  the  specific  gravity  of  cream  be  1024,* 
and  that  of  skimmed  milk  be  1033,t  and  if  good  milk  contain  15 
per  cent,  of  the  former,  and  85  of  the  latter,  its  specific  gravity 
ought  to  be  10S1*5,  and  the  diSerence  between  new  and  skimmed 
milk  only  IS,  Experiment  has  indeed  affi>rded  me  a  difference 
somewhat  greater,  viz,  three,  four,  or  five  degrees  in  1000,  but  nut 
proportioned  to  the  quantity  of  butter  in  any  regular  manner. 

The  curd  bears  a  considerable  proportion  to  the  entire  milk,  and 
ia  comparatively  heavier ;  X  yet  when  milk  is  coagulated  by  rennet, 
the  curd  mostly  floats  in  the  whey.  I  found  tlie  specific  gravity  of 
new  milk  and  its  whey  to  be  1031  and  1030;  that  of  some  skimmed 
milk  and  its  whey  1032  and  1029.  Muschenbroeck  and  Brlsson§ 
observed  or  calculated  a  much  greater  difference;  but  their  whey 
had  only  a  specific  gravity  of  1016  or  1019,  which  is  much  lower 
than  any  I  ever  met  with. 

In  the  separation  of  cream,  of  butter,  and  of  curd,  clianges  are 
constantly  going  on  ;  these  as  yet  are  little  understood ;'  but  the 
evolution  and  absorption  of  gaseous  matters  have  been  noticed,  and 
must  contribute  to  render  the  specific  gravity  of  milk  a  very  uncer- 
tain test  of  its  relative  value. 

J  remain,  Sir,  your  obedient  servant, 

C.  Johnson. 
IV.  On  a  Rain-guage.     By  the  Same. 

Some  years  ago  Mr.  C.  Seward,  of  this  town,  made  me  a  rain- 
gauge,  which  I  sbould  not  have  ventured  to  mention,  but  that  it 
seems  to  be  an  improvement  of  those  described  in  the  Manchester 
Memoirs^  vol,  iv. ;  and  in  Nicholson's  Encyclopedia,  Article  Ram- 
gauge. 

It  is  merely  a  funnel,  the  area  of  which  is  100  inches  at  top,  sur- 

•  BCTEelim,  Medko-Cbir.  Tnins.  vol.  iii.  ^  Ibid. 

%  The  curd  of  ikfmincd  milk,  dried  until  it  became  brittle,  had  a  apeclflc 
KfBiity  of  1 150.  The  crait  of  a  cheese  wB<  aboBi  tlic  uime.  A  ilice  of  foed 
elieeir  wu  1063 :  lonie  iaferior  cliee»e  was  1081. 

^  NicholioD'i  Fonrcroji  iz.  497. 
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mounted  with  a  hoop  about  \\  inch  deep.  The  rain  collected  id 
this  funnel  being  measured,  tstry  cubic  inch  will  indicate  -^^  of 
an  inch  of  rain.  A  funnel  11-3  inches  in  diameter  is  verf  qearly 
of  the  proper  size. 

V.  On  preparing  Exlracls,  Wc.    By  the  Same. 

In  the  preparation  of  vegetable  extracts,  in  evaporating  diahelic 
urine,  &c'.  the  last  portion  of  water  is  expelled  nitn  most  difficulty, 
and  the  last  stage  of  the  process  seems  most  injurious  to  the  product. 
If  small  quantities  of  rectified  spirit  be  added  occasionally,  this 
stage  is  shortened,  and  less  injury  is  sustained. 

VI.  Observalitms  on  the  Nomettclature  of  Clouds. 

(To  Dr.  ThomioD.) 
SIR, 
The  cloud  which  Mr.  Johnson,  of  Lancaster,  has  described  in 
your  61st  number,  p.  216,  and  which  he  would  term  a  lanceolate 
cloud,  is  a  thick  linear  Cirrus,  which  I  have  seen  three  times  within 
the  last  month  (June) ;  and  when  at  about  50°  or  60°  above  the 
horizon,  it  has  gradually  changed,  by  the  gentle  pressure  of  an 
upper  current,  into  a  beautiful  Cimicitmiilns  :  and  fine  weather  for 
many  subsequent  days  was  twice  the  result.  Indeed,  I  have  often 
remarked  that  the  ramified  Ctrruj  is  a  more  certain  harbinger  of 
approaching  storms  of  wind  and  rain  than  the  thick  linear  CiTrus. 
The  other  modiBcation,  \vhich  Mr.  J.  compares  to  the  shape  of  a 
man's  hand,  is  simply  tlie  Cumulus  cloud,  raised  from  the  surface 
of  the  water  in  a  dense  hemispherical  body  by  the  heating  effects 
of  caloric  downwards  in  its  neighbourhood ;  and  the  long  tufts  ex- 
panding like  fingers  often  belong  to  a  vapour  of  the  same  density, 
sometimes  in  the  front,  and  at  other  limes  in  the  rear  of  that  cloud. 
I  have  observed  that  this  modification,  in  whatever  shape  it  may 
present  itself,  is  generally  attended  with  the  most  fertilizing  weather. 
It  being  more  frequently  seen  in  the  summer  than  in  the  winter 
months,  from  the  abundant  evaporation. 

Seeing  lately  an  explanation  of  the  nomenclature  of  clouds,  in 
the  first  volume  of  your  Annals  of  J'hiloiophy,  as  used  by  Luke 
Howard,  Esq.  in  his  remarks  on  the  weather  ; ,  and  also  some  acute 
objections  by  Mr.  Johnson  on  the  compound  terms  of  the  nomen- 
clature, in  the  5  Lsl  number,  p.  217,  I  beg  to  suggest  the  propriety 
of  your  obtaining  a  correct  engraving  of  tlie  various  modification! 
of  clouds.  The  drawing,  1  think,  could  be  comprised  in  a  4ta 
size,  divided  into  seven  perpendicular  parts,  and  in  as  isaDy  divisions 
lengthways  as  the  appearances  of  each  modification  require,  pre-; 
serving  narrow  spaces  before  them  for  the  appeUations.  The  Cirrus, 
or  first  highest  and  lightest  modification  in  the  atmosphere,  agree- 
ably to  this  plan,  would  occupy ^e  horizontal  divisions  of  1  j-  inch 
deep,  in  squares,  ellipses,  circles,  or  semicircles,  whichever  may 
be  found  most  convenient;  namely,  the  ramified,  linear,  curl^ 
lock,  plumose,  and  the  light  veil — the  first  four  to  be  drawn  oo  an 
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wure  ground,  and  bo  on  with  the  mt  of  the  modificatiom.  But  if 
this  space  should  be  found  too  small  to  draw  them  io  to  admntage, 
the  depth  might  be  increaied  to  2^-  inches :  io  that  case  the  plKtb 
would  be  double,  and  the  impresstoD  therefrom  would  fcdd  twice> 
The  drawia^  might  be  prepared  by,  of  under  the  supenQtendance 
of,  the  projector  of  the  nomeaclature,  and  by  him  only  it  could  be 
done  in  a'  masterly  manner ;  and  a  proof  imnressioti  should  be  sub- 
mitted to  hii  inspection,  lest  any  touches  be  omitted  by  the  eti- 
graver.  If  some  such  engraving  as  this  were  esecuted  for  the 
Annals  of  Philtuopkg,  ai  a  general  refierence,  1  am  fully  pelwaded 
that  no  future  endeavour  to  exieauate  Mr.  Howard's  merits  as  a 
first-rate  meteorologist  would  be  attempted ;  nor  would  there  be  any 
more  cavilling  on  the  supposed  abstruseneas  of  the  nomenclature  : 
for  by  these  means  it  would  soon  become  more  generally  known, 
and  more  practically  useful  to  the  lasting  credit  of  the  prfljector— 
not  that  1  thiDk  he  has  the  least  ambition  for  any  superfluous  meed 
00  diat  icon, 

I  am,  Sir,  yours  respectfully, 

Glostbbian. 
VII.  On  the  Hedgehog. 
(To  Dr,  1 


The  stroi^  prejudices  which  are  in  many  parts  of  this  kingdoia 
entertained  against  that  harmless  animal  the  hedgehog,  or  urchin^ 
and  the  erroneous  information  respecting  it  which  has  in  some  par- 
ticulars been  given  by  naturalists,  induce  me  to  oBer  you  the  follow- 
ing observations,  which  are  the  result  of  near  tWo  years'  acquaint^ 
fince  with  its  habits. 

The  hedgehog  subsists  entirely  on  snails,  slugs,  worms,  milli- 
pedes, and  other  insects,  and  is  consequently  the  best  asdstant  the 
horticulturist  can  have  in  clearing  his  plants  from  those  destructive 
Temin.     It  never  eats  fruit,  as  it  has  been  asserted  by  most  zoolo- 

r*its  that  it  does ;  nor,  as  far  as  I  have  been  able  to  ascertuin,  does 
make  roots  or  any  vegetable  substance  a  part  of  its  food.  It  is  too 
gentle  and  timid  to  attack  young  bares,  partridges,  or  pheasants,  ai 
the  ignorant  gamekeeper  will  assert,  to  justify  his  persecution  of  a 
defenceless  animal:  and  the  vulgar  idea  that  it  will  suck  a  cow  is 
too  absurd  to  require  refutation.  If  put  into  a  garden,  it  will  in 
the  course  of  two  or  three  nights  entirely  clear  it  of  slugs ;  but  of 
courae  it  Ca.a  only  be  confined  within  a  walled  one,  and  it  will  be 
necessary  to  feed  it  after  th^  first  kw  days,  as  it  will  not  find  a  suffi- 
cient supply  of  insects  for  its  support.  For  this  purpose  a  little  raw 
neat,  or  entrails,  should  be  placed  near  its  nest  every  other  night ; 
and  it  will  hIsq  rei^ire  a  Hitte  water  in  m  slralkw'  pnt.  It  will 
fpeicte  itsetf  by  day  n  the  oiost  retired  spot  it  cia-  find,  making  its 
neit  pmly  in  the  gmuod,  and  coverioff  it  over  with  leavea.  If  dis- 
tartoed,  h  gener^ly  foittdtcs  tlie  place,  and  forms  another  habita- 
tion, whence  it  iMc^  stin  bat  in  the  n^r  i^  to  as  I  can  judge, 
V  2 
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the  coDfioement  of  tna  a  tolerably  sized  garden  does  not  aj^ree 
with  the  constitution  of  the  hedgehog,  as  I  have  generally  found  it 
prove  &tal  to  him  ia  the  course  of  five  or  six  months.  It  would 
consequently  be  advisable  to  keep  him  only  for  a  limited  time,  then 
restore  him  to  liberty,  and  have  his  place  supplied  by  a  firesh  one. 
In  winter  he  remains  in  a  torpid  state,  seldom  coming  from  his  nest 
unless  the  weatiier  is  veiy  mild.  It  is,  therefore,  of  little  use  to 
detain  him  from  his  wild  haunts,  except  in  spring  and  summer. 

Should  you  think  the  above  worthy  a  place  in  the  Annals  of  Phi- 
losophy, you  may  perhaps  rescue  &  few  of  the  harmless  hedgehog 
tribe  from  persecution  and  torture. 

I  am.  Sir,  your  humble  servant, 

E.  B.  C.  G. 

VIII.  Prizes  of  the  Royal  Acadenof  of  Sdences  ami  Belles  Letires 
of  Brussehfor  ihe  Year  1818. 

The  Royal  Academy  of  Sciences  and  Belles  Lettrea  had  proposed 
on  June  18,  1793,  for  tlie  prize  question  for  1794,  the  following 
pix>hlem : — 

IFhat  Places  ia  the  \7  Pnwinces  of  the  Netherlands,  and  in  ike 
Country  of  Liege,  could  he  coTisidered  as  Cities  between  the  seventh 
and  Che  tivelfth  Century  exclusively  ? 

Two  Laiin  memoin  had  been  sent  oo  this  question :  but  when 
the  French  armies  entered  in  the  year  1794,  the  Academy,  being 
obliged  to  separate,  was  unable  to  decide  upon  their  merits,  or 
award  the  prize.  Being  re-established  by  the  care  and  munificence 
of  the  King,  it  made  a  point  of  again  proposing  the  same  (question, 
in  hopes  of  receiving  answers  still  more  satisfactory ;  permitting  at 
the  same  time  the  memoirs  already  sent  to  come  in  competition  with 
those  that  were  e^tpeeted. 

A  single  memoir,  written  in  French,  has  been  received  since  that 
period,  with  the  following  inscription : — 

Ccnlnm  babllnnt  urbes  magoas  uberrinM  re^a.— Vnto.  S».  L  3. 
But  this  memoir,  far  from  surpassing  those  already  sent,  is  much 
inferior  to  them  ;  the  author  having  seldom  consulted  contemporary 
authors  and  original  sources  of  information.  He  has  shown  but 
little  critical  sagacity  in  discussing  facts,  and  has  drawn  most  of  his 
I»w>f9  from  modem  books,  by  means  of  which  he  has  frequently 
been  misled. 

The  Academy  was  obliged,  in  consequence,  to  return  to  the  old 
inemoirs,  and  the  gold  medal  was  voted  to  the  Latin  mefaioir  with 
the  following  motto: — 

Qnot  pott  cxcidiumTnija  lODt  eratacaitral 
This  memmr,  though  it  has  not  answered  all  the  objects  of  the  Aca- 
demy, exbilnti  much  discernment,  considerable  critical  sagacity, 
and  an  intimate  acquaintance  with  the  history  of  the  provinces. 
.    Aa  accessU  has  been  given  to  the  memoir  with  the  loscriptioa — 

Google 


18170  Scietiiific  Inielligmce.  809 

Hie  letters  coataiDing  the  HBmes,  which  had  accompanied  these 
two  memoirs,  not  haviag  been  found,  the  authors  are  requested  to 
make  themselves  known,  hj  sending  to  the  Secretary  the  requisite 
information. 

The  Academy  has  received  no  memoir  on  the  state  of  the  sciences 
and  literature  in  the  Low  Countries  during  the  few  last  years.  It 
has  resolved,  in  consequence,  to  propose  again  this  question  for  the 
year  1818,  in  the  following  terms : — 

To  trace  a  kisloriail  Picture  of  the  State  of  the  Sciences  and 
Literature  in  tke  Low  Countries  from  the  "ifear  1792  to  1815, 
pointing  out  carefully  the  different  Causes  which  contributed  either 
to  promote  or  retard  the  Cutlivalioa  qftlia  Scienoes  and  Literature, 

The  Academy  proposes  for  the  same  time  the  two  following 
historical  questions  :— 

ff^utt  was  the  State  of  Slavery  in  the  Low  Countries  from  the 
most  remote  Period  till  towards  the  End  of  the  ISth  Century?  How 
was  that  State  gradually  abolished ;  and  what  Remmru  of  it  still 
conlimted  till  the  Time  ^' the  Inlroduciiim  of  the  new  French  Laws  P 

iVkat  was  the  State  of  the  Population,  Arts,  and  Mamifactitres 
and  Commerce,  of  tke  Low  Comtries  d^ering  tke  \5lk  <aid  I6tk 
Centuries? 

The  subject  of  this  second  question  has  been  treated  in  a  superiw 
manner  by  M.  Verhoeven  for  the  two  preceding  centuries  in  « 
memoir  crowned  and  published  by  the  Academy  in  1 777 ;  ^  memoit 
to  which  M.  Des  Roches  has  made  important  additions,*  The  15th 
and  ISth  centuries  furnish  materials  by  no  means  less  interesting 
than  those  that  preceded  them.  The  prc^ressive  Increase  of  the 
population,  of  the  arts  and  manufactures,  and  their  different  vicis- 
situdes, the  flourishing  state  of  the  commerce  of  the  city  of  Bruges 
and  its  decline  towards  the  end  of  the  15tb  century,  the  consider- 
able portion  that  remained  to  it  during  the  first  three  quarters  of  the 
following  century,  and  its  almost  total  destruction  during  the  last 
quarter  of  that  century ;  the  progress,  suci;essful  commerce,  and 
immense  wealth  of  the  city  of  Antwerp,  during  the  greatest  part  of 
the  16th  century,  will  present  &cts  equally  interesting  for  their 
object,  and  glorious  for  the  nation. 

The  Academy  had  proposed  at  the  sitting  of  the  20th  November 
last  this  question  ;— 

ffhai  are  the  Applications  which  may  be  made  m  our  Mamifae-' 
tares,  and  in  Domestic  Economy,  of  Steam  employed  as  a  yehicle 

Three  memoirs  on  that  question  have  been  received.     The 
Academy  is  of  opinion  that  the  memoir  with  this  motto— 
The  true  inethoil  of  improvlof  the  arti  coosiili  le»  in  describing  their  proceues 
with  accnracj  Ikaa  in  brlBjiiig  all  tbeir  opersKani  la  (central  prlnclalei, 

CoAnu,  CAinde  JpfL  Jia.  ^rU. 
containing  many  researches^  experiments,  and  enlightened  views. 
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both  tbraralicsl  aad  f«actic»l>  wu  wortbj  c^  the  pria*.  Aecord- 
ingty  ibe  gold  mediil  ww  voted  to  its  author,  M.  A.  de  Hraptioiy 
apotheG«7  at  Bruisels. 

An  accessit  was  voted  to  the  metnoir  No.  3,  with  the  mitMo-— 
bnemamttrntimlafCBM,  pnftcfW  iMpMli. 
the  Mthoi  (rf  whick  is  M.  Gdarles  Dehvel^,  nannger  of  the 
WBlei^mitls  M  Tournay. 

The  Academy  received  1 1  memoin  on  the  ftrfkwing  questicn  r-— 

Asjw  Mm«  )^rs  Aaj^  lAe  Orobaneke  has  made  great  Savages  in 
our  Proomces  m  the  Cl&ver,  lbs  Academy  wishes  to  know  trmrt  im 
the  lest  Means  rf  destroying  that  parasittcat  Pianlf  and  efprtvet^~ 
tag  it»  Reprodueiioit? 

Some  of  these  meHMnra  cxhihtt  botanieal  knowMige  md  good 
observations ;  but  bs  none  of  them  has  solved  the  proUero,  it  has- 
been  iB>pos»ble  for  the  Academy  to  adjadgc  the  prize ;  and  ob- 
EerriBg  that  the  experincDts  hitherto  msde  on  ttie  subject  leave' 
nnich  to  be  ite^red,  It  does  not  thtnh  that  ar  present  the  cfnestiair 
cobM  be  pMpoaed  »  second  tune  with  any  chance  of  suece»T  k 
thmlu  proper  merely  to  vote  a  siher  medal,  by  waf  of  errcoarage- 
nent,  to  the  mithof  of  the  memoii*,  Ka  S,  with  the  motto— 

Africallurm  smator,  quo  Dihil  bonlDe  librro  dl^niraj 
which  gives  experiments  useful  for  diminishing  the  lauhiplicatioa 
of  this  plant.     On  opening,  the  letteF,  it  was  found  that  the  author 
p[  this  memoir  is  M.  F.  Scbaumans,  an  old&rmer,  wh»  reddcs  at 
present  in  Ghent. 

The  Academy  proposes  for  the  year  1.SLS  the  tBree  fonowing, 
que£tioQ3  :-— 

First  Question  (already  proposed  in  1793). — 0^hat  are  tif 
Paulis  to  which  our  different  Bricks,  are  subject  ?  ff^hat  are  the 
Afeans  of  making  them  more  perfect  P  What  are  the  Maierials  oki 
the  Processes  employed  in  the  Northern  Provincts  of  ike.  Kin^om, 
far  certain  Species  of  Bricks  of  which  we  are  destitute  P 

Sbcond  Question. — Can  we  from  satisfactory  Ea^eriments^  or 
from,  the  Doctrine  if  determinate  Proportions,  estahtish  with.  Cer- 
taintij  that  the  Radical  of  Muriatic  Add  is  a  compound  Body,  or  ii. 
it  more  probatle  that  this  Radical  is  a  simple  Substance  ?  Sii^omg 
the  Question  incapable  of  being  decided,  which  of  the  two  Wbyfi  of 
viewing  it*  Nature  is  most  proper  for  simplifying  the  Theoryi  of 
chemical  Facts  ? 

Third  Question. — French  Printing  Paper  ami  English  PiuttF 
hoapd  (Cartons)  having  an  acknowledged  Superiority^  oner  those  of 
■  other  Countries,  it  is  demanded  in  what  that  Siipenoritu  condslSt, 
and  im  what  Causes  it  depends,  whether  local,  or  derived ^om.  the. 
Materiali  or  the  Process;  and/um  the  same  Manufiwiure  mig/ii  be 
eatendedttTttHis  KingdamS 

ISie.itodeiny  {Hupoaes  foe  the-yaiii!lS19^thi»queatioa  >— 

To  determine  in  a  given  Place,  aad  durirtg  a  given  Time,  the 
Espeadiiure  of  the  Water  of  at  Bivar„  whoie&ieaalA,,  DeptA„  and 
Descent,  is  known.    To  determine  at-th»' stum PltMae^  aad.  duMMj^ 
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the  sdme  Time,  the  yitrilU'Km  whkh.  tahit place  in  this  ExpimAiture 
when  the  Breadth  of  the  River  is  gtddvally  dihmuhed  by  qi^  Oil- 
itnictions  whatsoever. 

Tb^'prize  fbr  each  of  these  questions  will  be  a  gold  Ined^  weigh- 
ing 25  ducnts.  The  meiD'oirs,  written  legibly  iir  Lalin^  French, 
Dutch,  or  Flemish,  tt'iist  be  leot  poM  tbid  before  Feb.  1,  1818 ; 
and  those  written  in  answer  to  the  last  qiieitioti  before  Mov.  I,  of 
the  sAine  yeaf ;  to  M.  Van  Halthem,'  Register  of  the  Second 
Chamber  of  the  States  Genetal,  and  Provisional  Secretary  to  tfife 
Academy. 

The  Academy  reqilires  the  ^afest  Mc^racy  in  the  citations  :  fiw 
this  parpdse  the  authors  must  take  care  to  mark  the  editions  and  the 
pages  of  the  boolfs  which  they  quote.  They  will  not  put  their  name 
to  their  worlis,  but  only  a  motto  selected  at  pleasure.  They  will 
write  it,  likewise,  upon  a  sealed  letter,  cohfaming  their  name  and 
addresi.  Those  who  shall  make  themdelveti  knoWh  in  any  w^  «^t- 
everi  saA  those  likewise  whow  Oiemoirs  cooie  to  hand  After  thv 
Kvrited  time  is  expired,  will  not  be  lAlowed  to  stand. 

IX.  TVotuteor  ^  Etder's  Algebra, — fleat  generated  bg  the 
Itaptute  tff  Iron  Bars,' 
Cto  Dr.  fTionisoli,)' 
SIR,  R.  M.Aca^s,  Jui.f\,ii\i. 

I  ffnd  fttdh'  t1ie  number  oi  your  Journal  for  August^  whicli  J  sanr 
piif  io-Say,  that  there  appears  to  have  b^en  soriie  question  hsoGci-. 
ing  the  trahslator  of  Eiilcr's  Algebra.  This  task  was  accomphsliea 
t\  the  Rer.  Mr.  Hewitt;  t  merely  superintended  the  printing  of 
the  second  edition,  and  added  the  notes  given  at  the  end  as  illup- 
^tive  of  certain  properties  of  numbers  not  demonstyaled  in  the 
body  of  tte  wort.  It  is,'  therefore,  Mr.  H.  who  tas  to  claim  t1ie 
^  honour  of  having'  introduced  the  excellent  treatise  ih  4iiesir6n  to 
English  readers." 

While  I  am  wiitiiDg  to  you,  \  take,  tlie  opportunity  of  proposing ' 
a  query,  which  you,  or  some  of  your  idgenioic  oorrespdndents,  may 
be  disi^ed  to  answer : —  ,        .  „  „ 

I  have  been  for  s6me  time  carrying  on  experimei^ts  with  a  view  to 
establishing  p  correct  ^eory  of  the  strength  and  stress  of  woqd  and 
d£her  materials ;  ai^d  was'  lately  present  at  an  esfierimeii^  perfbrjned 
4t  the  Iron  Cable  Manufactory  of  Capt,  Brown,  when  a  cylindrical 
bar  of  iron  1-^  inch  in  diameter  was  dra^  asunder  by  a  force  of  43 
^ns.  Before  the  rupture  the  bar  leqgthened  about  five  inches,  and 
floe  siection  of  fracture  was  reduced  about  ^tbs  of  an  incli ;  aa^ 
about  diis  part  a  degree  of  heat  was  ge^epted  whicl^rendCTtiit 
unpldi^Dt^  if  not  in  a  slight  degree  pamfu),  to  grasp  the  bar  in  the 
hands. 

I  have  been  very  handsomely  furnished  by'I^ri  ^elfoid  with' many 
accunt&ttid'vahialrie  ei{>eriibenU'of  a  sfmihr  khid,-  dsb  othersrM 
Capt.  Brown }  in  many  of  which'  the  sadtti  p&AnMt^oa'  of  ttHF  g^t- 
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rated  beat  is  noticed,  althouglt  in  others  it  is  said  no  beat  was  ob- 
served. There  is,  however,  1  sliould  imagioe,  but  little  doubt  that 
a  certain  quantity  of  heat  takes  place  in  all  cases,  although  it  ia  in 
some  more  perceptible  than  in  others :  and  1  should  esteem  it  a 
particular  ^vouc  if  you,  or  any  of  your  currespoadeots,  could 
suggest  a  satisfactory  explanation  of  the  phenomena.  There  is  no 
esternal  fiiction  on  the  bar;  and  the  only  probahle  reason  that  I 
can  usiga  is  the  iu'ernal  friction  amongst  the  particles,  which  how~ 
ever  some  persons  to  whom  I  have  mentioned  the  ciicumstaoce  do 
not  seem  to  consider  sufficiently  conclusive. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

P.  Bablow. 

X.  External  AppUcat'um  of  Sulphurous  Add  as  a  Remedy. 

Dr.  De  Carro,  of  whose  ardent  and  successful  attempts  to  pro- 
pagate the  vaccine  inoculation  in  Austria  we  lately  made  honour- 
able mention  in  a  biographical  sketch  which  appeared  in  our 
Journal,  is  now  eagerly  employed  in  prosecuting  a  set  of  experi- 
ments at  Vienna  to  ascertain  the  value  of  sulphurous  acid  fumes 
externally  applied,  accoiding  to  the  method  of  Dr.  Gales,  of  Paris, 
at  a  remedy  in  different  diseases.  Dr.  de  Carro  has  distributed 
amongst  his  friends  the  following  short  account  of  his  institution  :— 

**  Although  the  utility  of  sulphur,  taken  internally,  applied  by 
friction,  and  mixed  with  natural  and  artificial  haths,  in  many 
chronic  diseases  of  the  skin,  the  joints,  the  glands,  and  the 
Ivmpbatic  system,  has  been  acknowledged  from  time  immemorial, 
the  most  eolightened  physicians  have  long  desired  some  mode  of 
administering  the  vapour  of  this  mineral  rendered  acid,  and  more 
penetrating  by  combustion ;  and  this  wish  was  particularly  expressed 
by  a  great  physician  of  this  capital,  J.  P.  Frank,  in  his  Epitome  de 
curandis  Hominum  Morbis,  Cap.  Psora. 

**  Many  contrivances,  more  or  less  perfect,  have  been  adopted 
at  different  times  for  the  employment  of  the  sulphurous  acid  fumi- 
gation ;  hut  none  of  them  tin  the  present  have  been  so  managed  as 
to  admit  of  being  used  without  sSecting  the  respiratory  organs. 

"  At  length,  however,  Dr.  Gates,  of  Paris,  has  invented  and 
brought  to  perfection  a  Boete  Fumigatoire,  which  appears  to  answer 
every  purpose;  and  the  success  of  which,  since  the  year  ltJ13, 
would  appear  almost  incredible,  were  it  not  attested  hy  the  prin- 
cipal dvil  and  medical  authorities  of  Paris,  and  fiiUy  detailed  in  a 
ineiiKMr*  published  in  1816,  and  distributed  by  order  of  the  French 
GovernmeDt 

"  Dr.  GatiSj  who  has  obtained  an  exclusive  privilege  for  this 

*  Honolre  r(  Bapy OTfi  nir  In  Fnmlgaliou  Snlfnrpam  appliqa^  a«  Tiaite. 
vent  ^a  Affeetioiu  caunto  el  de  pluieiiri  anlrei  Halsdla.  Par  J.  C.  Galit, 
DoelMT  en  Hidecine  de  Ih  Fwnll^  de  Parii,  Ac.  InprlBifi  par  OrdK  da  Giw< 
stntmtuX.    Be  I'liaprlianie  OojRl.    Parii^  IS16, 
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practice  in  the  capital,  and,  as  a  oalioDal  reecHiipeiise,  a  pension 
for  life  of  6000  fraocs,  has  in  liis  own  house  26  sets  of  apparatus, 
for  all  of  which  he  finds  employment ;  and  similar  establishments, 
public  and  private,  are  daily  multiplying  throughout  France. 

"  Struck  with  the  great  advantages  of  this  remedy,  1  have  esta- 
blished an  institution  for  its  exhibition,  after  having  obtained  the 
consent  of  the  Imperial  Government  of  Lower  Austria,  who  have 
inspected  the  situation  and  the  plan.  -1  have  devoted  four  chambers, 
containing  two  sets  of  apparatus,  one  for  females,  and  the  other  for 
mates,  provided  with  proper  attendants  for  each  sex.  The  number 
of  chambers,  and  the  extent  of  the  apparatus,  will  be  increased 
according  to  its  success.  In  order  to  be  the  more  secure,  and  to 
avoid  the  difficulties  inseparable  from  an  imitation,  I  have  procured 
the  apparatus  from  Farb,  constructed  under  the  direction  of  Dr. 
Gales. 

"  The  employment  of  the  fumigation  will  never  be  left  to  the 
discretion  of  the  patient ;  and  no  one  will  be  admitted  until  he  haa 
consulted  me,  eituer  alone,  or  in  concert  with  other  medical  men, 

"  Wishing  to  facilitate  beyond  the  capital,  and  in  foreign  coun- 
tries, the  adoption  of  this  remedy,  I  shall  always  have,  according 
to  the  example  of  Dr.  Gales,  sets  of  apparatus,  made  under  my 
own  eye,  for  those  who  require  them;  and  these  will  be  accompanied 
with  small  explanatory  models,  capable  of  being  taken  to  pieces,  m 
order  to  point  out  exactly  the  disposition  of  the  different  [»rt3." 

(Signed)  Da  Carro,  M.D. 

f^«wi,JM^  15,1817. 

XL  Expan^g  Rigger. 

(To  Dr.  TbomsoD.) 
SIB, 
TluYiugh  the  medium  of  your  Annals,  I  beg  leave  to  inquire 
whether  a  smooth  wheel  of  variable  radius,  or  what  mechanicians 
term  an  expanding  rigger,  has  ever  been  applied  to  any  machine, 
in  connexion  with  a  centrifugal  regulator,  for  the  purpose  of  equal- 
izing the  velocity  of  the  working  part  of  the  machine  when  the 
driving  power  is  subject  to  sudden  and  considerable  variation  ?  An 
answer  to  this  inqtiiry,  by  any  of  your  readers  possessing  the  requU 
nte  infomtation,  will  be  esteemed  a  favour,  by. 

Sir,  your  obliged  and  obedient  servant, 
Prktaemai,  Aag.  16.  A.  M. 

XII.  Mill-slones, 

(To  Dr.  Ttonsoik.) 
8IR, 
What  description  of  stone  is  that  which  is  commonly  employed 
for  constructing  flour  mill-stones,  -called  French  burs  ?     Each  mill- 
atone  is  formed  of  several  burs,  bewu  into  shape,  and  cemented 
together.    They  are  also  hooped  witfi  iron.    A  pair  of  stones  of  this 
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kiAdt  whick  we  eenatdered  the  beat  in  tae,  cost  upit'ards  of  20A 
Have  we  no  stooei  equally  fit  for  the  purpoM  in  EnglAid? 

Ctan  CW(H«'  ^  S.  WSBi. 

The  FreHoh  tnrf-Aone  is  a  kind  of  v^icdlar  Quartz,  found  in  the 
(dfonttions  rouod  t*ars.  No  stone  answering  the  purposes  of  a 
AllH-st6ae  io  well  hds  ever  been  found  in  Britain.  Tolerable  mill- 
itones  are  made  in  Scotland  from  green-stooti. — 't. 

Xin.  Inverted  Sdhilmv. 


fethaps  yo(i  nSay  think  the  foTlowIng  notice  deserving  a  place  in 
X  \tai  perishable  record  than  the  one  from  which  it  is  extracted : — 

"  We  hear  from  Canterbury  that  on  Friday  last,  about  noon,  a 
ter'gC  ball  of  fire  was  seen  fo  pass  over  that  city,  whicft  was  followed 
6y  a  Storrti  that  brake  almost  all  the  windows  in  the  town ;  and  the 
nttt  morning  three  suns  appeared  in  the  sky,  attended  with  a  rain- 
bbw  inverted,  which  lasted  from  nine  till  twelve,  to  the  great  asto- 
liishnielK  6t  the  inhabitants."  (The  Cirencester  Flying  Post, 
6ec.28,  1741,  No.  54.)  . 

A.  M. 
XIV.    Ckenacal  Equivalents. 


(To  Dr.  ' 
SIR, 

If  not  inconsistent  with  your  plan,  I  request,  in  behalf  of 
several  chemical  students,  that  you  wilt  do  us  the  favour  to  insert 
in  a  number  of  the  Annah  a  table  of  chemical  equivalents,  for  the 
purpose  of  laying  them  on  slide-rules.  Stating  what  you  consider 
the  most  accurate  numbers  would  render  a  reference  to  the  autho- 
rities unnecessary.  Z. 

In-  tfte  new  edition- of  my  System  of  Chemisti^,  which  mlf  M 
ptAliahdd  in  a  few  weeks,  I  have  been  at  ooasid^fale  painS'  to'  de^ 
teAnide  tfte  weights  of  the  atoms  of  bodies  accarding  tiy  the  be* 
dat»at  present  in  the  possession  of  chemists.  1  refer  my  Gonts^ 
pondent  to  that  worfe  for  the  table  which  he  dttiies  tO' 1i«to.~T. 

XV.'  Ob  impregnating  Water  with  Carbonic  Add  hg  the  Syriifge 
of  Mr.  Brookes  Blow-pipe. 

(To  Dr.  Thomion.) 

SIR, 

It  appears  to  me  that  the  condensing  syringe  of  Mr.  Brooke's 

tilbW-pipg  may'bS'a'pplied'  with  advanUge  id  the  purpose' of  im- 

ft^gaating  watfer  *ith  daAdaic  adid.  ,  . 

A-  (Plktt!  fiXXtt.    Fig;  6)   represent  an  ufii  to  contain  the 

KWter;     Bi  tlie  (JtitodenTing  Syringe.     (^  a  sHt  Bag  to'  cbnUdii 
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the  gas.  D,  a  funnel,  furnished  with  a  stop-cock,  to  replenish 
the  urn  with  water.  When  fresh  water  ia  to  be  introduced,  the 
syringe  is  to  be  removed,  and  the  silk  bag  connected  with  the 
stop-cock,  E,  in  order  that  the  expelled  gas  may  not  be  lost.  When 
the  gas  is  to  be  intro^ced,  the  syringe  may  be  screwed  on  to  either 
of  the  stop-cocks,  K  or  F,  as  may  bt  found  most  convenient. 

If  the  idea  has  sufficient  novelty  to  find  a  place  in  your  Joarna], 
by  inserting  it  you  mil  oblige  youi  hamhle  servafit, 

T.  Glovkb. 
j     XVT.  Lectures,- 

Dr.  Market  proposes  to  give  a  Course  of  Clinical  Lectures  at 
Guy's  Hospital  during  the  next  wiDter.  And  Mr.  Sell  will  give  a 
Course  of  Lectures  on  the  Treatment  and  Diseases  of  the  Teeth. 

Mr.  T.  J.  Pettigrew,  F.L.S.  Surgeon  Extraordinary  to  their 
Rojial  HigbneMcs  the  Didtes  of  Ksit  and  Siwiex,  wilt  commence 
Ws  Winter  Course  of  Lcrtures  ort  Anatomy,  Physiology,  and 
Pktbotogj,  on  Friday,  Oct.  17,  at  eight  o'clock  ia  the  evening 
pMciscly,  The  Lectures  will  be  continued  every  succeeding  Wed- 
neMJay  and  Eridw,  at  the  same  hour,  until  completed. 

Mr.  Guthrie,  Deputy  Inspector  of  Military  Hospitals,  witl  com- 
roencc  his  Autumn  CoiH^e  of  Lectures  on  SMgevy  on  Mondajr, 
0».  e^at  eight  in  the  eveniag,  in  the  Waiting  Kjonvof  the  Royal 
Westminster  Infirmary  for  Diseases  of  the  Eye,  Muy-le-bone^ 
street^  Piccadilly. 

Mt,  Clanke  mil  hegtn  his  Lecturer  on  Midtviterf,  sod  the 
Diseases  of  Women  and  Children',  on  Friday,  Oct.  10,  at  Ko.  10, 
Saville-row,  Burlii^on  Gardens. 

Mr.  Gatiiter  will  deliver  in  the  ensaing  season  two  Couvses  of 
Lectures  on  the  PliyaiolMy  of  the  Iftjman  Body,  at  Na.  10,  Frith- 
street,.  Soho-sauare.  The  Lectures  will  be  given  on  Monday  and 
Thursday  evenings,  at  a  (piarter  pnt  eight  o'clock^  after  the  Surgical 
Lectures  are  concluded.  The  Introductory  Lectture  of  the  First 
Course  will  be  on.  Thursday,  Oct.  9. 

The  following  armngemeoti  have  been  mtide  for  Lec«ui«l  at  the 
Sorry  Instttntfen  during  the  enefuing  season  :-^ 

1.  On  Ethics;  by  the  Rev,W.  B.  Cbllyar,  D.Bf.  P.S.A.  To 
commence  on^  Tuesday,  Nov.  4^  at  sevea  o'clock  in  the'  evening 
predsely,  and- to  be  oentfnued  on' each  succeeding  Tue^y. 

2.  On  Chemistry ;  by  JamSB  Lowe  Wheeler,  Em].  To  commence 
on.  Friday,  Nov..  f^  and  to  be  continued  on  each  succsedinff  J^Fiday;. 

3.  On  th&  British  Poets,,  from  Chaucer  to  Cowper,  by  Weef. 
Hazlitt,  Esq.     To  commence  early  in  January,  IStS. 

4.  On  HuMc;  by  W.  Crotch,  Mua.  D.  Professor  of  ATusic  in 
the.tJiiiv«rsily,df  Oxfondb    To-eboiaieroe  eariy'HiiFebruwy,.18l8. 
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Article  IX. 

Magnetkal  and  Meleorologkal  Olservatioas. 
By  Col.  BeauToy,  F.R.S. 

Bushey  Heath,  near  Startmore, 
Lslitude  Sl»  37'  4S"  Nonh.    Longitude  wal  in  liaie  1'  iOT", 


Magnetkal    Observations,    1817.  —  Fariatwn 

mst. 

Hoalb. 

MorDiDs  Obier*. 

NooD  Otwerr. 

Evening  Obwrr, 

How. 

VBrWlon. 

Hi>nr.  1  VBriilioD. 

Hoot. 

Variation. 

Aug.  1 

8h  SV 

84''  31'  09- 

|h  40-1  84"  48-  04' 

6h  55 

24-  35'  BO" 

S 

8  35 

84  89  50 

1  35 

84  43  10 

e  55 

84  33  38 

3 

8  SS 

B4  S3  56 

1  35 

84  43  58 

6  65 

84  34  OS. 

4 

8  Si 

84  80  68 

1  40 

84  48  TO 

6  55 

84  31  50 

5 

8  35 

S4  31  08 

1  35 

84  43  68 

6  55 

84  34  10 

S 

8  35 

94  30  55 

1  45 

84  40  SO 

6  55 

84  33  54 

7 

8  40 

84  30  35 

1  45 

84  43  SO 

a  55 

84  SS  56 

B 

8  35 

84  91  15 

1  40 

84  48  48 

7  00 

84  38  SI 

9 

8  35 

St  SO  38 

1  30 

84  48  40 

7  00 

84  33  41 

10 

8  40 

84  30  45 

1  35 

84  41  04 

0  55 

84  33  £0 

8  35 
8  35 

84  31  37 
S4  30  57 

1  35 

I  35 

84  43  19 

84  48  56 

18 

6  55 

84  33  36 

IS 

8  35 

84  31  38 

1  S3 

84  43  03 

7  00 

84  33  03 

U 
IS 

1  55 

1  36 

84  43  15 
84  41  SS 

6  55 
G  55 

1  36 

84  ii  40 

84  34  31 

16 
17 

8  S5 
8  40 

84  31  48 
!4  30  85 

1  35 
1  30 

84  43  64 
84  41  30 

"e  53 

84  34  OO 

18 
19 

8  SS 
8  35 

84  88  89 
84  S4  80 

1  35 
1  65 

84  44  44 

84  41  48 

6  55 

84  89  38 

80 

8  30 

84  S8  49 

1  35 

84  48  30 

S  55 

84  34  47 

81 

0  10 

84  SI  38 

1  40 

84  41  01 

a  65 

84  34  sa 

88 

8  40 

84  30  48 

1  45 

84  48  39 

6    56 

84  3S  58 

S3 

8  35 

84  31  38 

1  45 

84  43  36 

a  65 

84  35  la 

S4 

e  35 

84  31  88 

1  45 

84  43  51 

«  53 

84  34  88 

S5 

8  30 

84  38  47 
84  30  10 

6  55 

94  33  8S 
84  34  13 

S6 

8  40 

1  40 

84  44  83 

6  65 

«T 

8  35 

84  38  IS 

1  35 

S4  41  58 

«  55 

84  34  86 

S8 

8  40 

S4  37  SC 

7  15 

84  31  £0 

SB 
SO 

8  40 
8  40 

84  sa  30 
84  30  88 

1  63 

1  86 

84  43  47 
84  43  14 

"a  50 

84  S3  37 

31 

8  35 

24  38  39 

1  50 

84  43  SI 

6  50 

84  34  06 

MoDtb. 

}'" 

84  31  SB 

1  39 

84  48  51 

a  67 

84  33  4« 

.  Jug.  19. — In  the  piorQiog  Biubcy  Heath  wu  iaiinersed  in  ^ 
cloud. 
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and  Meleorologicttl  Talles. 
Meteorological  Table. 


Month. 

Tim 

e.      B>n». 

Tber. 

«» 

Wind. 

Velocity. 

Weath^rjsirt. 

Inches. 

Fret. 

C 

Mom 

...    29  334 

360 

630 

W  by  N 

Fine 

410 

An«-M 

...    29'3T7 

66 

4S 

N* 

18-704 

66 

( 

...   29-100 

61 

48 

W  by  N 

Rne 

J  49 

Harn 

...    M'510 

58 

57 

W 

VeryBne 

...   B9-3n 

66 

41 

WNW 

9-285 

Very  fine 

69 

Even 

...  89-583- 

63 

45 

W 

Clandy 

J54 

Morn 

...   89-305 

5a 

70 

8SW 

Drizzle 

NOOD 

...   89288 

63 

51 

W 

21-675 

Showery 

67 

Even 

...   89-895 

59 

50 

WbjS 

V«ryfine 

J49 

Morti 

...   S9-S45 

55 

68 

w^s 

3>n.ra]D 

!tooD 

...   9»-395 

60 

50 

33-931 

fihowerj 

86 

Even 

...    89-310 

60 

58 

w 

Fine 

{55 

Morn 

...    89-583 

58 

60 

NNE 

Fine 

Wool. 

...    29a05 

66 

45 

N 

6-566 

Fine 

68 

Eten 

...    S9-600 

83 

47 

Calm 

Fine 

70 

Morn 

...    89-650 

61 

68 

SSE 

Fine 

Noon 

...  e9-«a 

68 

44 

S8W 

10-977 

Clondj 

Even 

...   89-595 

68 

45 

SSE 

Fine^ 

|5S 

Morn 

..,   89-485 

60 

5t 

ESE 

Cloudy 

Koon 

...  29-435 

71 

43 

ShyW 

5'&S6 

Fine 

71 

Bren 

...   89-363 

65 

47 

SSE 

Cloudy' 

|58 
65 

Morn 

...    29-095 

60 

8* 

SSff 

nain 

Noon 

...   29-110 

61 

58 

WbyS 

36-399 

Etch 

...    29-300 

58 

50 

WSW 

Finr''' 

|50 

Morn 

...  89-870 

58 

59 

WSW 

Fine 

Nooq 

...  89-300 

68 

53 

WSW 

85-189 

64 

Even 

...   89-375 

59 

53 

WbyN 

TiZ"^ 

|58 

Morn 

...   89-400 

57 

85 

WSW 

Clondy 

NdOD 

...   89-400 

60 

55 

WNW 

10-934 

Showery 

65 

Even 

...   89-418 

59 

60 

WNW 

Veryfii 

}48 

Morn 

...    89-390 

57 

61 

SbyW 

Cloody 

...    89-300 

63 

66 

8SW 

13-939 

aondy 

86 

Even 

...   S9-1T3 

59 

63 

SSE 

Rain 

}" 

Morn 

...   89-973 

5T 

60 

SWby  W 

Fine 

Noon 

...   29-973 

63 

49 

SW 

17-716 

ihowery 

85 

Even 

...   29-9T3 

SB 

83 

SW  by  S 

}64 

Morn 

...   88-800 

S7 

74 

WbyN 

ShZerJ 

IS' 

Noon 

...  29-054 

64 

47 

W 

88624 

Fine 

65 

Even 

...   SB-ISO 

59 

53 

WbyS 

Fine 

}66 

Morn 

...   89-250 

60 

85 

SW 

tain 

U' 

Noon 

...  29-834 

65 

70 

S8W 

83  386 

87 

Even 

...  89-800 

65 

60 

SSW 

iliovrery 

j-56 

Mnrn 

...    8»-283 

58 

73 

WSW 

Showery 

IS 

Noon 

...   89-357 

«5 

49 

WbyS 

88-404 

Fine 

66 

Even 

...    29-410 

50 

58 

SW 

Fine 

J- 68 

Horn 

...    29-450 

61 

63 

SSW 

Fine 

le 

Noon 

...  29-360 

65 

48 

SSW 

11-635 

Pine 

66 

Even 

j50 

17 

Mora 

'.'.'.   29-267 

87 

60 

WSW 

Finr 

Noon 

...   29-293 

63 

58 

w 

28-887 

Shovrerj 

8S 

ETen 

...   89-SS7 

68 

55 

w 

Showery 

J  49 

Morn 

...  89-315 

50 

68 

w 

Clond, 

I 

Nooa 

...   89-330 

tl 

58 

SW  by  8 

ClondJ 

63 

Even 

...       — 

"~ 

_ 

~ 
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Hontli. 

Timr. 

Barom. 

Tber. 

Hye- 

Wind, 

Velocity 

Weather. 

Sii't, 

Ang. 

Inchet. 

Feet 

( 

Morn.... 

89-«n 

600 

WSW 

Clondy 

55» 

19  i 

Noon,... 

89-867 

64 

8) 

SW 

Showery 

66 

I 

Eyen.... 

29-217 

61 

83 

88W 

Cloody 

}" 

( 

Morn.... 

29-190 

60 

61 

WbyS 

Cloudy 

*»< 

Noon.... 

sg-soo 

64 

51 

SWbyW 

aoudy 

«a 

I 

e™..,. 

99-800 

69 

68 

8W 

Cloudy 

\ia 

Mora.... 

29-300 

54 

75 

NKE 

Bain 

V 

Noon. . . . 

2g-«00 

56 

70 

NNE 

Showery 

60 

K.en.... 

29-500 

S5 

61 

N 

Fin. 

|44 

29  857 

68 

65 

NNE 

Very  fiae 

» 

S9'S63 

60 

45 

Vnr. 

Clondy 

62 

Even.::; 

89-860 

65 

60 

CBlm 

Fine 

|45 

Morn.... 

89-598 

53 

59 

BSE 

Very  flat 

ts 

89-586 

68 

45 

SSE 

Cloudy 

63 

Even,,.. 

8»-4eo 

56 

68 

Cloudy 

}*' 

Morn.... 

89-335 

57 

66 

EbyS 

Cloudy 

t4 

89-875 

67 

64 

E8E 

BUwery 

63 

Even.... 

sg-ieo 

57 

57 

BSE 

jsg 

Hotd.... 

86-843 

67 

90 

SSE 

Showery 

ts 

NOOB.... 

28'TOO 

59 

SO 

SSE 

•4 

Even 

8S-660 

61 

78 

88W 

Fine 

}S6 

Mom.... 

28-684 

61 

71 

SSE 

Showery 

80' 

Noon,... 

!6-563 

66 

65 

Showery 

66 

£<cn    ... 

SS-540 

65 

73 

ssw 

Showery 

}- 

Mora,... 

28-780 

60 

70 

w 

Fine      ' 

SI' 

Nooa.... 

88-815 

63 

ei 

w 

Showery 

64 

E«B.... 

88.910 

67 

68 

WbyN 

Showery 

J-53 

89-806 

69 

SI 

WNW 

Fine 

(S 

Cloudy 

63 

£»■.... 

29^ 

6T 

61 

wTw 

Clondy 

}54 

Mora.... 

29-178 

57 

70 

w 

CtDudy 

S9 

Noon.... 

89-883 

«S 

60 

w 

Shower; 

00 

ETen.... 

}60 

Morm.... 

sgTeo 

56 

es 

w 

Hne 

» 

Noon.... 

89-468 

«9 

68 

SbyW 

Driiilo- 

66 

Eien.... 

89-445 

59 

04 

SbyE 

Cloady 

}65 

Mora.,,. 

89-400 

&a 

60 

WSW 

Fine 

31 

Noo-.... 

89-487 

64 

51 

SW 

Showery 

67 

Etm.,.. 

89-4S3 

68 

66 

SW 

riaa 

Aug.  17- — The  wiad  machine  was  spoiled  by  the  breaking  of 
tfc«  pivot. 
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B.»o«„„. 

IT." 

"■ — 

- 

lan. 

Wind. 

M.i.|  Min. 

Med. 

M«x. 

UiD. 

M«d. 

lUln. 

8th  Mo 

~\~ 

Aug.  S 

N     E 

30-05  3000 

30025 

70 

48 

59-0 

47 

c 

D 

N     E 

30-00  29-85 

29-925 

74 

40 

570 

44 

7 

N  W 

29-8329-45 

29-640 

75 

55 

65-0 

44 

8 

S    W 

29-58I29-45 

29-515 

67 

48 

57-5 

55 

9 

w 

29-72:2959 

29-655 

71 

45 

58-0 

44 

10 

s  w 

2972 

29-71 

29715 

71 

34 

53-5 

50 

10 

11 

s  w 

29-73 

29-33 

29-525 

71 

48 

69-5 

52 

19 

8     W 

3933 

29-17 

39-250 

68 

52 

600 

50 

45 

• 

IS 

S     W 

39-55 

29-33 

29-440 

67 

54 

60-5 

55 

14 

W 

29-61 

29-55 

29-580 

71 

54 

62-5 

62 

3 

15 

W 

39-78 

a9'55 

39'665 

6S 

46 

57-0 

48 

4 

l6 

s 

29-38 

29-55 

29-565 

70 

'48 

59-0 

45 

32 

17 

w 

39-87 

29-59 

29-73& 

66 

45 

55-5 

50 

G 

18 

3    W 

29-6+ 

29-59 

29-615 

66 

54 

60-0 

49 

38 

19 

s  w 

29-64 

29'55 

29-595 

68 

54 

61-0 

60 

6 

9 

20 

w 

29-6+ 

39'55 

29-595 

69 

50 

59-5 

50 

31 

N  W 

30-02 

29-64 

29-830 

59 

43 

50-5 

64 

12 

22 

E 

30-02 

29-94. 

29-980 

6.1 

35 

490 

50 

■as 

S      E 

S9*94;29-68 

29-810 

67 

43 

57-5 

58 

S4 

S 

29-68i  29-20 

39-440 

65 

50 

57-5 

45 

25 

S     W 

39-20:29-00 

29-100 

62 

48 

55-0 

63 

29 

S( 

s 

29-08;28-90 

28-990 

61 

44 

54-0 

55 

15 

0 

27 

s  w 

39-55 

39-08 

29315 

68 

51 

59-S 

48 

28 

8    W 

29^4 

29-54 

29590 

68 

51 

59-5 

50 

12 

29 

W 

29-80 

29-64 

29-720 

69 

47 

58-0 

53 

30 

S    W 

29-80 

29-75 

99-775 

71 

54 

6S-5 

53 

18 

31 
9tbMo. 

s  w 

39-95 

2975 

29-850 

67 

41 

54-0 

53 

Sept.  1 

N     E 

39-9a 

39-95 

29Q6A 

69 

87 

53-0 

64 

S 

E 

29-98 

99-83 

29-905 

69 

48 

58-5 

58 

3005 

28-90 

29-631 

76_ 

34 

57.65 

52-3 

2-13 

Tile  •bMrratioin 
^un,  begioningat  „...».  „„.,„„ 
dCMIcf ,  that  the  reiolt  is  indnded  io 


dc  nett  follvwlng  ohierTsllun. 
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REMARKS. 
EigUlt  Uantk. — SI.  A  wet  momine:  windj  at  Ni  p.m.  cloudy,  with  wind 
BbOQl  NNW:  preltjcalmUnigbt.  S9.  Fair,  wilb  Gmufradu  benuth  Cirrw  .■ 
fDld-coloDrEd  moon :  calm  aX  nigbl.  S3.  Hue  morning :  (hrre  i>  Hid  to  haTC  been 
hoBT  froil;  areir  Cunmli  appeared,  nhirb-aoaa  became  Imt;  CimulMfntfui:  and 
in  Iheereningit  wo*  quile  oTercoit,  wittaafeir  droptof  niii.  84.  Fine,  s.in.i 
the  wind  SE:  aliltlerain,  p.nt.i  during  Ibe  day  a  lingnlar anomatouj  Teil  of 
cload  overipread  tbe  slfy,  in  which  theCuroifrafiuon  tbe  wbnle  predominated; 
the  lower  surface  of  these  cloada  put  on  fine  ciimsoD  nud  grey  tinls  at  inn-set,  and 
the  light!  formed  by  the  moon  ibining  Ihrou^  them  were  peculiarly  rofl  and 
pleasing.  !6.  Cloudy,  a.  m. :  small  rain :  the  wind  gentle,  Tceriog  to  S  :  it  rained 
tuQcb  of  tbe  day  at  interrals  :  ■flenriu'ds  appeared  groups  coniislln;  of  Gmui<i>- 
Mtrtlia  8Dd  CirTBcumului,  tiitli  Nimbi:  hazy  moonllgbt.  8G.  Clrraitratia  in  the 
morDlng :  IhrD  Nimiui,  and  iome  rain  ;  tbe  wind  gone  back  to  SE,  and  moderate  i 
many  sudden  showers  of  imall  amount  f^n  ill-defined  clouds  amidst  haze:  a  bow 
■oon  after  three,  p.  m,  i  windy  night.  ST.  Fine  morning:  much  dew:  calm: 
CiHHuIoitridis  tending  to  Cin-Dcimiufus  above;  lome  rain  at  mid-day.  88.  Fine 
morning:  CWnnfiu  passed  to  CumuloilriUai :  a  very  few  drops  fell,  p.m.:  and 
tbere  followed  wind,  sncceeded  by  calm,  with  CirrotfritfiH  and  haze:  rain  in  the 
Bight.  99.  I^ir  :  brisk  wind,  with  various  clouds.  30.  A  TCil  of  ClniHtratta  in 
flocks,  a.m.,  with  this  Cumulus  rapidly  luoscnlating,  formed  nnuttosfroliu,  wbich 
was  heavy  through  tbe  day.  In  the  evening  much  Qrrailratia,  succeeded  by  smalt 
rain:  in  tbe  night  a  heavy  sbower.    31.  Fine,  with  Camull,  carried  by  ■  strong 

Ninli  Mtnth. — I.  Misty  morning,  with  Ctrreslrattii  above,  (o  wbich  lacceeded 
CoBiBloid-aiiii.  a.  Finemorning:  wind  NE,  with  Ciirojtrflius,  wbicb  gave  place 
to  CHnuhu :  tbe  evening  was  overcast,  as  for  rain,  but  little  or  none  tell,  and  i> 
the  night  there  was  a  most  copious  fall  of  dew. 

RESULTS. 

Winds  Westerly,  save  twice  about  the  fast  quarter  of  the  moon,  when  tbej 

became   Easterly. 

Barometer:  Greatest  height '.  30-05  inches. 

LMst 88-90 

Mean  of  ihe  period   89-63 

Thermometer:  Greatest  beigbi 15° 

Least  S4 

Mean  of  (be  period 57-6S 

Mean  of  the  Hygrometer • fit-3 

Rain 8-I3Incbes. 

Tbe  following  wa;  eommunicaled  to  me  by  my  friend  Thanvis  Forster: — 
"  TimMdge  WelU,  Oct.  6,  1817,—  Being  out  abont  midnight,  and  the  iky 
being  rnnarkably  clear,  wind  SW,  therm.  49°,  1  saw  io  tbe  WSW  a  brilliant 
meteor,  almost  half  (be  apparent  bignesn  of  the  moon  :  i(  began  at  about  45°  or 
fiO°  of  aldtnde,  and  slowly  descended,  increasing  In  size:  it  might  perhaps  be 
near  10 seconds  in  falling:  (be  colour  nf  the  flame  was  wbi(e  till  near  lu  cx- 
tliwtlon.  when  it  was  brigbt  blue,  tinged  with  reddish  at  (be  lop.— T.  F." 

T^rmBAM,  NMk  Xona,  88,  1811.  L.  HOWARD. 
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biographical  Account  of  iViUiam  Browmigg,  M.D.  F.R.S. 
By  Joshua  Dixon,  M.D.'* 

M.  HE  occurrences  in  the  lives  oF  literary  chsrectera  are  seldom  so 
mtraordiaa^  as  to  awaken  interest,  or  ^ratily  curiosity.  Removed 
from  the  active  and  busy  scenes  of  the  world,  and  experiencing  few 
vicissltodes  of  fortune,  they  glide  down  the  stream  of  time  nith 
that  silent  uniformity  which  neiihsr  attracts,  nor  deserves,  the 
notice  of  men.  To  the  physician  this  observation  is  particularly 
«f^licable.  The  completion  of  his  most  sanguine  expectations 
never  terminates  in  any  high  elevation  of  rank,  or  dignity  of  sta- 
tion :  and  in  a  public  capacity  he  has  no  opportunity  of  distinguish- 
ing himself,  however  qualified  he  may  be  to  ilTme  in  it,  from  the 
gifts  of  nature,  and  the  acquisitions  of  study.  The  possessors  of 
those  honours  which  esclusively  belong  to  the  other  prot^ioos  may, 
by  their  weight  in  the  scale  of  politics,  become  objects  of  general 
•Itention.  The  contrast  also  between  the  glimmering  dawn  of  their 
prospects,  and  their  subsequent  splendour,  produces  surprise  and 
perplexity  in  the  inquiaitive  mind ;  and  every  minute  circumstance 
which  has  been  the  immediate  or  remote  cause  of  so  rapid  and  sin- 
gular a  promotion  heoqe  derives  an  importance  to  which  it  has  no 

•  Tbli  life  wu  publlibcd  at  Whileluv«n  Id  ISOl.  It  wmi  wrilteit  by  Dr.  DIiod, 
tbe  principal  pbyiiclan  nt  thai  part  ntUie  coDdlrjr,  who  bad  been  aoapprcatice  of 
Dr.  Bronnrigg,  I  halt  been  Induced  to  reprint  il  here  brcauae  i(  conlaiiu  niucli 
cnrloni  and  imparliuit  matter,  which  onght  lo  be  known  to  the  (Cleatific  world  | 
«Bd  1  Hbtc  reaion  M  bclirve  Hut  tbe  circBlation  of  the  oTlfloal  bu  breo  rery 
lialted.— T. 

Vol.  X.  N»  V.  X 
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iDtrinsic  claim.  Rarely,  on  the  coDtraiy,  does  any  striking  and 
wooderful  event  rescue  the  physician  from  oblivioo :  on  his  scientific 
atlunmeiita  depends  hii  future  celebrity. 

These  introductory  remarks  are  designed  to  apologize  for  the 
deficiency  of  incident  in  the  iife  pf  Dr.  Brownrigg ;  whose  title  to 
the  regard  of  mankind  rests  not  on  the  capricious  distributions  of 
fortune,  but  on  the  firm  foundation  of  personal  merit. 

The  medical  education  of  Dr.  Bronnrigg*  commenced  at 
London,  where  he  attended  public  lectures  two  years.  He  then 
proceeded  to  Leyden ;  and,  from  the  date  of  his  inaugural  disserta- 
tion, it  appears  that  the  degree  of  Doctor  of  Medicine  was  conferred 
upon  him  in  \7S7-  To  that  University,  which  had  obtained  unri- 
valled celebrity  and  estimation,  medical  students  generally  resorted; 
and  from  it  they  derived  the  greatest  Improvement,  and  the  highest 
honours  of  their  profession.  In  this  learned  seminary  the  Doctor 
remained  several  years,  and  studied  the  theory  and  practice  of 
physic,  anatomy,  botany,  and  experimental  philosophy,  under  the 
auspices  of  their  respective,  most  illustrious,  professors,  Boerhaave, 
Albinus,  Van  Royen,  and  s'Gravesande,  To  these  his  intimate 
friends,  and  much  revered  precepton,  he  dedicated,  with  a&ection 
and  respect,  his  elaborate  thesis  De  Praxi  Medici  ineunda :  an  in- 
quiry well  adapted  to  the  situation  of  one  who,  conversant  with  the 
tneory,  was  about  to  engage  in  the  jHtctice,  of  medicine. 

In  treating  this  importaDt  subject  he  h^  very  ingeniously  given 
lieada  of  discussion  with  regard  to  the  state  of  the  air,  that  of  the 
diioate,  and  other  oontingendes  aflecting  the  place  where  the  phy- 
sician proposes  to  reside.  To  these  are  annexed  useful  rules,  bimI 
judicious  advice,  for  the  assistance  and  direction  of  medical  sta- 
deots,  relative  to  the  characteristic  temperament  and  conslhution  of 
its  inhabitants,  their  mode  of  living,  tndr  particolar  articieB  of  diet, 
die  diseases  and  infirmities  to  which  they  are  peculiarly  liable,  and 
the  means  which  have  been  proved  from  expertenc»  to  be  adeqoidie 
to  their  immediate  relief,  or  permanent  removal.  Many  other  tnr- 
comatances  are  added,  which  might  be  read  with  advantage  by 
young  physicians, 

Aa  soon  as  Dr,  Brownrigg  bad  entered  upon  the  practice  of 
inedicine  at  Whitehaven,  in  his  native  oonnty,  he  began,  with 
judgment  and  perseverance,  to  put  in  execution  the  measurea  qua- 
lified to  accomplish  the  plan  which  be  had  thus  laid  down  ;  nd, 
Unong  other  inquiries,  the  dao^f  o'  exbaklicKis  arisiogio  die 
oo^-ntines,  with  which  that  town  is  surrounded,  «|^>cared  to  hka 
^serving  <^  carefiil  and  accurate  examination.  So  ettnordinaiy 
ivere  their  effects,  that  he  employed  much  q£  his  leitone  time  m 
investigating  their  properties.     Earnestly  solicited  by  the  late  Sir 

•  Dr.  Brownri^  wm  bnm  at  Ht«li  CIok  Hall,  li  ttie  C4MMtj  af  CMBbMlaad, 
on  Hareb  84,  nil  t  acd  ms  inairied  to  Itarj,  (he  dwighlcror  Jobn  HptUins, 
Emi.  OB  Aug.  8,  1741. 

t  In  the  Sudd  aod  Garaaa  Uogtaga,  a  npoar  or  estelaStoa  ii  txfmmed  bjr 
ue  word  damp. 

5       ■  .■    -   ^ 
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JaniM  Iiowther,  Bart,  pn^irietor  <A  tbe  mioes,  to  engage  id  this 
ardwius  nodertakfng,  he  ms  eBcouraged  in  tbe  proceciitHin  of  it  by 
notiTes  of  humaaiiy:  justly  rapposiDg  that  a  more  ertenshre  ac- 
qaaintance  vith  subterraneoas  exhalatioos  mi^t  lead  to  the  disco- 
very of  some  more  effectual  method  for  preventing  their  dreadfol 
coDBequeooes,  and  for  rendering  them  lets  bta)  and  destructive.  He 
was  animaied,  moreover,  by  the  prospect  that  such  an  inquiry  woahl 
ultimately  be  subservient  to  tbe  cure,  as  well  as  to  tbe  prerentioDf 
of  those  diseases  which  are  iDcident  to  miners ;  since  the  cause^ 
when  aseeTtained)  could  be  counteracted  with  greater  probability  i^ 
luccess ;  and  that  obscurity  would  disappear  with  which  tbe  indica.- 
tiotis  oS  cure  bad  hitherto  beeo  involved.  Entertaining,  at  th« 
same  time,  a  well  grounded  opinion  that  tbe  principal  eitergy  and 
▼irtne  of  tnineral  waters  consbt  in  their  impregnation  with  certain 
exhalatioos,  which  are  liimilar  in  their  nature  either  to  the  fire  or  to 
tbe  choak-daisp,  he  conceived  that  an  elucidation  of  this  abstmse 
and  mysterious  subject  would  contribute,  in  another  respect,  tD 
alleviate  ihe  pains  and  sufferings  of  man,  and  to  enlarge  the  boun- 
daries of  medical  knowledge ;  as  we  would  thus  obtain  a  rational 
and  satisfactory  solution  of  those  perplexing  difficulties  which  arise 
from  an  igtuHancc  of  the  component  parts  of  mineral  waters,  antl 
'from  the  uacertainty  of  their  operations  upon  tbe  human  constitn- 
tioD.  Imprened  auo  with  a  conviction  that  epidemical  diseases 
were  ol^n  the  effect  of  mineral  expirations,  be  hoped  that  his  re- 
•earches  would  terminate  io  a  discorery  of  their  nature  and 
remedies. 

With  a  view  to  exdte  the  attention  of  philosophers  to  such  sub- 
jects, and  to  promote  a  s|Mrit  ai  experimeaial  inquiry,  he  wrote 
•everal  essays  on  those  exhalations  (  which  in  the  ynr  174I  were 
presented  by  Sir  James  Lowlher  to  the  Royal  Society  of  London, 
by  whom  tbey  were  received  with  distinguished  approhatioD ;  and 
the  Doctor  was,  in  cwisequence,  unanimously  elected  a  member  of 
that  learned  body.  To  these  essays,  then  transmitted  to  ihe  Hoyil 
Society,  he  added,  in  the  year  1746,  another,  in  the  form  ot'  a  letter 
to  Sir  James  Lowther,  containing  an  account  of  a  laboratory  whi^ 
be  had  erected  in  tbe  neighbourhood  of  Whitebsven.  By  the  favour 
of  Sir  James  Lowther,  it  was  supplied  with  a  constant  itmm  of 
inflammable  air,  or  fire'daaip.  In  this  laboratory  many  curious 
experiments  were  made  upon  that  subtile  body ;  and  by  its  applica- 
tion as  a  substitute  for  fire,  several  chemical  operations  performed, 
frquiring  a  long  continued  and  determined  degree  of  heat.  Ac- 
cording to  a  method  dUcovered  by  Mr.  Carlisle  Speddiug,  the  flrs- 
■dan^  was  conveyed  up  an  adjacent  pit,  from  which  it  was  eon- 
'ducted,  through  a  leaden  [Mpe,  to  Dr.  Brownrigg'i  laboratory.  For 
its  reception  be  invented  several  furnaces  of  such  ■  construction  as 
td  be  capable  of  affiirdiog  tbe  most  intense  or  the  most  gentle  heat, 
in  tfaejKoaecntion^  his  inquiries  he  experienced  occasional  inters 
Tuptions,  Irom  certain  irregularities  in  the  quantity  and  motion  of 
the  fire-damp;  which  were  the  effect  of  a  sudden  transition  of  the 
X  2 
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atmdsptieret  either  from  a  rarified  to  a  dense,  of  from  A  dense  to  a 
rarified  state.  As  the  stream  of  fire-damp  which  he  used  was  sma)l> 
his  experiments  were  upon  a  very  limited  scale.  In  places,  boweveff 
where  there  is  a  perpetual  and  abundant  supply  of  mflammahle  air, 
chemical  preparations  might  be  conducted  according  to  this  plan. 
Hot  only  with  greater  accuracy  aud  success,  but  also  with  less  in- 
convenience and  expense,  than  by  the  processes  usually  practised. 

The  honour  which  the  Hoyal  Society  proposed  to  confer  upon  Dr. 
Brownrigg,  by  inserting  tliese  essays  in  their  Philosophical  Trans- 
actions, was  declined  by  him  ;  as  it  was  his  intention  to  publiah 
them  on  some  future  occasion,  enlarged  and  improved  by  many 
additions  and  corrections.  For  this  purpose  he  collected  and 
arranged,  with  the  greatest  diligence  and  assiduity,  all  that  occuired 
in  the  writings  of  anciept  and  modern  authon  which  had  an  imme- 
diate or  remote  connexion  with  the  subject :  and  having  provided  a 
Buitable  apparatus,  he  performed  a  great  number  of  experiments, 
with  a  view  to  ascertain  the  effects  of  stagnation,  upon  ^several  kinds 
of  air,  and  the  operation  of  these  aire  upon  animal  life,'  both  ina 
simple  state,  and  when  combined  with  each  other. !  Desirous 'also 
that  his  observations  should  be  confirmed-,  not  only  by  his  own'  ex- 
periments,- but  by  the  attestations  of  others,  he  solicited^.and  re- 
ceiYed  the  opinions  of  many  of  hi&  literary  friends, -particillaEly.  of 
Sir  Hans  Sloane  and  Dr.  Hales.  Furnished  with  necessaly  mat^ 
rials,  and  qualified  for  the  execution  of  so  difficult  a  task,,  by  .his 
indefatigable,  perseverance,  and  lus  partial  attachnlent  to  chemical 
philosophy,  he  long  had  it  in  agitation  to  write  a  general,  history  .of 
damps.  With  this  motive,  he'retired  many  yearsvago  from  pro- 
fessional avocations,  to  his  paternal  seat^  Ormathwaite,  inear  Kes- 
wick: "  Non  fuit  enim  .consilium  sbcordia  atque  desidia  bonum 
.  otium  contererev"  *  The  outlines,  indeed,  of  his  history  of  damp?, 
having  been  sent  to  Dr.  Hales  for  his  private  perusal,  were  sub- 
mitted by  that  celebrated  philosopher  to  the  inspection  of  the  Royal 
Society ;  but,  notwithstanding  the  importunities  of  those  who  were 
able  to  appreciate  their  merits^-  he  could  never  be  prevailed  upon  to 
give  his  consent  to  their  publication.  An  incontestable  argument, 
however,  of  his  attention  to  the  properties  of  darhps,  and  of  the 
deference  which  was  paid  to  his  judgment,  arises  from  bis.lieipg 
frequently  consulted  when  an  explosion  in  the  mines  was  i^>pT& 
hended.  By  observing  the  degree  of  rapidity  witli  which  the.  mer- 
cury descended  in  the  barometer,  he  could  foretel  the  exaet  period 
of  an  explosion }  and  his  predictions  were  too  fiequeoily  verified  t^ 
some  melancholy  event. 

The  only  work  which  he  has  permitted  to  be  published  upon  the 
subject  of  damps  is  an  Ejitract  of  an  Essay  on  the  Uses  of  a  Know- 
ledge of  mineral  Exhalations,  when  applied  to  discover  the  Pri»> 
cifdes  and  Properties  of  mineral  Waters,  the  Nature  of  burnin; 
.iFouataixu,  aud-those  poisonous  J^akes  called  Avemi,  Thii  ingenious. 
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tract  was  read  before  the  Royal  Society  in  April,  1741.  llie  object 
of  it  is  to  prove  that  the  dntinguUhing  qualities  of  mineral  waters 
depend  on  a  particular  kind  of  air,  wlm:h  forms  a  cotuiderable  part 
of  their  coinposition}  and  that  this  air  differs  in  no  respect  from  the 
choak  or  fire-damp.  -';';■. 

"■  It  appears  to  have  been  lonjp  the  united  sentimentof  philosophers 
that  die  properties  of  mineral  waters  are  .not  derived' from  (he 
grosser'  panicles  of  mineral  boilies  which  tiiey  dissolve,  in  tbeir 
paasage  through  the  bowels  of  the  earth,  but  from  a  subtile  prin- 
ciple^,  which  spontaneously  eTaparates  wbiiD  <  exposed  to  tbeair. 
Althouf^h  their  ideas,  with  regard  to  the  existence  find  the  use  of 
this  principle,  were  perfectly  confoimable  to  tm^-,  ,yet  they  erred 
ID  supposing  that  it  was  dntinct  in  its  natureifrom  the  air  of  such 
Waters,  aiid.  that  it.  cotild  be  detachedfrom  them  in  the  form. of  a 
liquid,  or  of  some  visible  sbbstance.  The  celebrated  Hofini an  was 
the£rstwha  endeavoured  to  cturact  this' mistaken  opinion;:and 
who  denionst rated  tliat  the  principle  of  tliese  waters  imparts  to 
them ,  a*  peculiar  sprightliness,  prevents  their  putrefaction,  and 
renders  them  efficacious  remedies  in. many  dtwases  which  are  inci- 
dent to  the  human  frame.  After  declaring  the  coincidence  of  bia 
own  sentiments  with  those  of  Hoffman,  Dr.  Brownrigg  proceeds  to 
■how  the  difference  6f  ibis  elastic  Quid  from  common  air.  Contrary 
to  an  opinion  then  generally  received,  he  asserts  it  to  be  an  unjust 
conclusion  that  their  perfect  agreement  is''sufhciently  proved  from 
the  common  property  of  elasticity.  Bodies  dissimilar  to  each  other 
in  solidity,  form,  and  site,  possess  an  equal  degree  of  elasticity: 
aad  hence  it  is  probable  tnat  the  same  difference  exists  between 
those  elastic  fluids  which  are.  separated  from  various  substances  as 
exists  between  the  substances  themseiveg. 

From  the  obvious  importance, of  the  Inqitiry,  he  is  next  led  to 
the  consideration  of  the  manner  by  which  this  princijile'enters  into 
ninvalMters.  The  lire-damp  produced  froin  strata  of  sulphur  or 
pyrites  insinuates  itself,  bj  its  natural  ehutiiity,  into  the  Water 
which'is  confined  in  the  same  cavities  with  iiseV,  nnd  communicates  ' 
to  that  body. its  own  essential  qualities.  Hence  arises  a  laticmal 
explanation  of  the  origin 'i:rf  mineral  waters;  and  thus  we  are 
enabled  to  account  for  all  tbeir  varieties,  since  they  are  equally 
capable  of  receiving  into  th^r  eomposition  those  other  kind^  of  air 
which  they  meet  with  in  their  subterraneous  passage.  It  is  evident,^ 
therefore,  that  damps  and  thb  mineral  elastic  fluid  di%r  neither  \a 
their  properties  nor  in  their  mode  of  geni:ration.  To  an  ignorance 
of  these  damps  Dr.  Brownrigg  justly  ascribes  the  imperfect  and 
unsatisfactory  manner  in  which  Hoffman  has  treated,  upoii.' mineral 
waters,  and  the  erroneous  opinions  which  he  has  sometimes  ad'- 
vaaced.  For  forming  a  more  accurate  dbijiiction  of  their  :ievera} 
kinds,  and  for  ascertaining  their  respective  affinity  tu  suliterrsneoua 
exhalations,  he  judiciously  recommends  a  careful  examination  anil 
comparison  of  their  aerial  principles.  , 
.  ^cluptyely,  however,  of  such  aaexpetiiQept^l  inquiry,  the  fiuts 
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iDd  obserfttions  which  are  already  in  our  pcsseanon  dearly  establish 
the  relation  of  the  wuen  stiled  aciduls  to  the  choak-daiDp.  This 
relation  is  proved  by  mephitic  expiratioDi,  at  a  very  inconsidenble 
distance  Inwi  such  springs,  and  by  the  similarity  of  their  eflecte 
upon  animal  life.  The  existence  also  of  these  exhalations  in  the 
acidulse  further  appears  from  the  almost  inBtantaneuus  death  of 
aoioials  which  swim  upon  their  surfnce,  and  by  tb«r  power  of  er* 
citing  stupor,  vertigo,  and  the  usual  symptoms  of  intoxicalian.  The 
resemblance  of  this  elastic  fluid  to  the  air  of  fermcDting  liquors  is 
an  additional  proof  (rf  its  agreement  with  the  d)oak-damp,  since 
the  external  t^plication  of  both  is  equally  iDJorious  to  life.  The 
&ir,  moreover,  of  fermeDliog  liquors,  which  may  be  considered  as 
noonyaious  to  the  cboak-damp,  when  inhaled  in  moderate  por- 
tions, poosesses,  accordiog  to  Dr.  Broworin's  observatiDn,  great 
uflaenoe  in  restoring  and  j>reaerviog  health ;  as  was  particularly 
exBOuriified  in  the  case  of  Comaio.  And,  io  like  manner,  equal 
benefit  has  resulted  bom  the  use  of  mineral  tvatera ;  which  invigo- 
lale  the  system,  remove  <ri)Etnicti(»is,  dissolve  concretions,  and 
facilitate  the  nspective  functions  of  the  several  organs  of  the  humaa 
body. 

"nie  renuDiog  part  of  this  essay  is  employed  in  proving  that 
■olfdiaieous  waters  are  indebted  for  their  remarkable  properties  to 
their  impregnation  with  a  kind  of  air  exactly  corresponding  to  the 
fire-dunp.  For  this  purpose  he  made  several  accurete  experiments, 
as  well  upon  them  as  upon  water  impregnated  with  native  and  with 
artificial  fire-damp.  From  the  similarity  i&  their  sensible  qualities, 
be  naturally  inferred  that  the  aerial  principle  of  this  species  aS 
BiBcral  waters  was  in  every  respect  the  same  as  the  fire-damp.  The 
cause  of  burning  fountains  may  hence  be  referred  to  a  superabun- 
dance of  the  fire-damp,  of  to  its  imperfect  combination  with  the 
water.  And  hence  also  the  poisonous  lAes  called  Averni  seem  to 
derive  their  fatal  effects  from  the  expiration  of  some  portion  of  the 
dmok-damp  at  the  same  aperture  in  the  earth. 

la  speaking  of  this  essay,  it  is  scarcely  possible  to  praise  it  mor« 
than  justice  to  its  merits  requires.  It  contains,  in  the  first  place,  a 
leiy  curious  and  important  discovery,  vi2.  that  the  impregnation  of 
the  apidulia  with  the  choak-damp,  *  and  of  sulphureous  waters  with 
the  fire>damp,  is  the  sole  cause  of  their  characteristic  taste,  smell, 
fnd  properties,  it  appears,  likewise,  that  Dr.  Brownrigg  had  dls- 
covered  a'^roethod  of  obtaining  an  artificial  fire-damp,  and  of  im- 
pregnating water  with  fire-damp;. or,  to  use  his  own  expresskin, 
**  of  dissolving  the  particles  of  the  fire-damp  in  water  by  art."  h 
Bay  not  ia  this  place  be  improp^  to  observe,  that  the  imltatioa  of 
like  Pyrmtxit  water  by  impregnating  water  with  fixed  air  was  the 
foeovery  of  Dr.  firowt^ngg,  by  whom  it  was  ori^nally  hinted  tg 
pt.  Prtestiey.f 
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Tbi*  essay  wae  annexed  by  way  of  explaivitioi)  to  a  fuf^  wrill;ea 
by  Dr,  Brownrigg,  and  inserted  in  the  55th  volmne  of  the  Philor 
•opbical  Traosactioas  for  the  year  17^5,  iotituUd,  Aa  experimeiu^ 
Inquiry  ctHKeming  the  mineral  elastic  Spirit  or  Air  contaised  in  ^ 
Waters  of  Spa,  in  Germany,  as  well  as  into  the  mephitic  QuaUtuf 
of  that  Spirit. 

From  the  preceding  remarks  it  appears  to  have  been  Dr.  Brown- 
rigg'a  firm  persuasion  that  a  discovery  of  the  qualities  of  the  air 
which  peculiarly  distinguishes  the  aeiduke,  and  with  whif  h  they  an 
abundaiitly  supplied  in  the  interior  parts  of  the  earth,  would  inv 
pfovff  our  knowledge  of  their  nature  and  properties,  and  that  tW 
efficacy  of  (heir  opratiou  upon  the  human  body  is  proportioned  to 
tbe  quantity  of  this  air  contained  in  their  cowposttioD,  H^seian^ 
titerefare,  with  eageroeas,  the  favourable  opportunity  which  pre- 
sented itself,  during  a  short  residence  at  Spa,  in  Germoay,  of  db* 
termining  the  degree  of  imprsgnation  with  fixed  air  which  takes 
plane  i»  its  celebrated  waters,  by  submitting  them  to  the  (qsi  of 
accurate  experiments. 

In  the  fiist  experiment  be  endeavoured  (o  detect  the  aeparatiMi  of 
this  elastic  fluid,  by  a  careful  exclusion  uf  the  external  air,  supposing 
that,  when  the  pressure  of  the  atmosphere  was  removed,  it  wouk) 
by  its  own  expansive  force  escape  into  bladders,  which  were  coov 
nected  with  phials  of  Poubon  water.  In  this  expectatkm,  however, 
be  was  dis^Hwinted,  as  he  could  not  discover  any  a^arent  diachargv 
of  air  t  QD  the  contrary,  the  water,  Feataining  perftKtly  transparent, 
still  retained  all  its  active  and  volatile  qualities.  This  eyperinoent 
wb  afterwards  repeated,  and  every  precaution  adopted  which  could 
prevent  (h«  access  of  the  atmospheric  air.  The  vials  continued 
•even  days  in  a  degree  of  heat  equal  to  above  S0°  of  Ftdirraheit'i 
thermometer  i  yet  during  this  period  no  separation  of  air  occurred,- 
and  the  water,  when  accurately  examined,  exhibited  proofe  of  its 
pungent  and  elastic  properties  being  increased.  This  circumstance 
jvfoi  more  extntordinary,  as  various  experiments  show  ibac  the  air  of 
■everal  mineral  waters  may  be  easily  disengaged  wbea  subjected 
to  the  same  treatment.  That  heat,  however,  possessed  some  i»> 
fiuence  in  dislodging  the  air,  was  evident,  from  the  water  having 
acquired  a  more  brisk  appearance;  yet  we  are  not  henee,  he  ve^ 
justly  adds,  to  impute  acoidenls  happening  to  bottles  coolainiog 
diis  water>  to  the  escape  of  the  air,  but  to  the  rarefactioe  of  the 
water. 

The  second  experiment  relates  to  the  effects  ofheat  in  extricating; 
this  elastic  fiuid.  When  a  heat  equal  to  about  1 10°  of  Fahrenheit's 
thermometer  was  communieated  to  a  vial  filled  witli  Poubon  wat», 
lAx  air  rose  with  impetuosity  into  the  bladder.  By  its  constant 
■eparatwn  tlie  distention  of  the  bladder  wu  increased ;  and  from 


tainfd  vitb  accatacj 
related  in  papers  yet  1 
pccaUsii  be  cMamulEMMt  U  tke  world! 


b  tLccaracy  at  this  dUiancx  of  time  {  aad  the  eiperimeDii,  irtiicb  aro 
related  in  papers  yet  In  eiiileoce,  Uiougb  Bcrer  paUjibed,  catuiot  ou  the  prcKot 
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the  same  cause,  white  clouds  were  at  length  foimed  in  the  water^ 
whkh,  as  the  heat  dimiDtshed,  deposited  its  earthy  particles.  The 
water  was  fotiod,  on  esa  mi  nation,  to  be  wholly  deprived  of  ita 
characrteristic  qualities.  From  repeated  experiments,  Dr.  Brownrigg 
concluded  that,  when  the  heat  does  not  exceed  what  has  been 
already  meotioued,  a  shorter  space  of  time  than  four  hours  would 
be  insufficient  for  the  purpose  of  dispossessing  all  the  air.  Another 
inference  which  he  draws  is,  that  an  intimate  -union  subsists  be- 
tween the  other  component  parts  and  the  air  of  the  Pouhon  water. 
The  focts  which  occurred  to  his  observation  in  the  first  experiment 
prove  the  justice  of  this  inference  ;  for  although  the  weight  of  tb« 
atmosphere  was  taken  off  from  this  aerial  fluid  by  confining  the 
water  In  a  close  vessel,  and  although  it  was  no  more  than  a  ratKNoal 
suppoaition  that  its  elasticity  would  have-caused  its  escape,  yet  even 
when  heated  to  80°  of  Fahrenheit's  thermometer,  and  shaken  vio- 
lently for  several  days,  no  portion  of  it  could  be  perceived  to  have 
been  expelled.  Its  combination,  therefore,  with  the  other  priD-r 
ciples  of  the  Pouhon  water  does  not  depend  on  any  external 
pressure,  but  is  naturally  so  firm  that  it  cannot  be  destroyed,  or 
even  t^eakened,  unless  by  a  heat  equal  to  100°  of  Fahrenheit's 
thermometer.  It  was  also  remarked  that  the  quantity  of  sediment 
was  proportioned  to  the  quantity  of  air  discharged,  an  entire  separa- 
tion of  which  was  essentially  requisite  to  produce  an  entire  decom- 
position of  the  water.  The  obvious  conclusion  is,  that  the  air  is 
'  the  medium  by  which  the  earthy  and  metalllQe  ingredients  remaiD 
dissolved  in  the  water. 

By  the  third  experiment  the  quantity  of  air  with  which  tin 
Pouhon  water  is  impregnated  was  accurately  determined.  After 
proceeding  in  the  same  manner  as  In  the  second  experiment,  th« 
vial  was  inverted,  and  the  air,  in  consequence,  which  was  before 
contained  in  the  bladder,  now  occupied  the  upper  part  of  the  vial. 
A  mark  was  then  made  where  it  was  in  contactwitfi  the  surface  oE 
the  water;  and  a  quantity  of  fresh  Pouhon  water  which  stood  «t  . 
this  mark,  that  is,  was  equal  in  bulk  to  the  air,  as  being  contuned 
in  the  same  part  of  t)ie  vial,  was  found  to  weigh  8  oz.  2  dr.  50  gr. 
apothecaries'  weight.  A  quantity  of  water  which  exactly  filled  the 
vial  was  also  found  to  weigh  20  oz.  7  dr.  14  gr.  Admitting,  there- 
fore, that  a  cubic  inch  of  water  weighs  2(>5  gr.  it  follows  that 
37fi^  cubic  inches  of  the  Pouhon  water  contained  IS^  cubic 
inches  of  air.  Allowances,  however,  must  be  made  for  any  acci- 
dental variation  in  the  state  of  the  atmosphere.  Its  diflerent  degrees 
of  density,  temperature,  and  moisture,  render  it  scarcely  possible 
to  arrive  at  accuracy  in  attempting  to  ascertain  the  proportion  of 
this  elastic  "fluid.  From  subsequent  experiments.  Dr.  Brownri^ 
was  induced  to  think  that  it  was  more  abundant  than  he  had  origi- 
nally supposed ",  as  the  intensity  of  the  heat  which  he  employed, 
Injuring  the  texture  of  the  bladders,  prevented  its  total  discharge. 

The  fourth  and  fifth  experiments  were  performed  for  the  purpose 
of  discovering  the  comparative  effects  of  atmospheiic  aii  and  of  tlin 
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«ir  contained  in  the  Poubon  water  upon  BDimal  life.  The  apparatDi 
which  he  uned  upon  this  occasion  was  his  own  invention ;  ana,  with 
ft  few  alterations,  has  since  that  time  been  received  into  general  use 
amongst  chemists,  as  being  best  adapted  for  filling  vessels  with  any 
particular  kind  of  air,  and  for  transferring  it  from  one  vessel  to 
Another.  This  apparatus  consisted  of  a  tai^e  cistern,  or  tub,  filled 
with  water;  to  the  top  of  which  was  fixed  a  semicircular  shelf,  with 
circular  holes  and  niches.  A  vial  or  receiver  gradually  inverted  ia 
the  cistern  was  thus  filled  with  water.  It  was  then  conveyed  through 
the  openings  in  the  shelf  so  far  as  to  leave  the  lower  part  of  it 
covered  with  water,  in  which  situation  it  was  retained  by  means  td 
wedges.  Another  vial,  containing  either  the  air  of  the  Pouhoa 
water,  or  common  air,  after  being  carefully  corked,  was  placed 
directly  under  the  mouth  of  the  receiver.  When  die  cork  was 
withdrawn,  the  air  contained  in  the  vial  rushed  into  the  receiver^ 
which  at  the  same  time  discharged  its  water  into  the  vial.  In  the 
.  receiver  filled  by  this  expedient  with  common  air,  a  mouse  re- 
mained one  hour,  without  appearing  to  have  received  any  injury; 
and  it  was  only  during  the  latter  part  of  the  hour  tliat  a  small  bird, 
condned  in  the  same  manner,  gave  signs,  by  its  quicker  respiration 
and  slight  convulsions,  of  suffering  some  degree  of  inconvenience; 
butwhen  the  air  of  the  Pouhon  water  was  emptied  into  the  receiver, 
it  proved  in  a  very  few  moments  fatal  to  several  mice  and  smaU 
birds  who  breathed  it. 

This  experimental  inquiry  was  considered  by  the  Royal  Society  of 
to  singular  and  important  a  nature,  that  to  the  ingenious  author  of 
it,  as  the  best  original  publication  in  the  course  of  the  year,  Sir 
Godfrey  Copley's  honorary  medal  was  unanimously  adjudged.*  At 
the  conclusion  of  this  experimental  inquiry  Dr.  Brownrigg  promised 
to  transmit  to  the  Royal  Society  further  information  respecting  the 
separation  of  the  air  of  the  Pouhon  water,  and  its  various  proper- 
ties ;  together  with  an  explanation  of  the  manner  iti  which  the 
combination  subsUting  between  the  air  of  that  water  and  its  other 
principles  is  preserved.  'Hie  perfbrmaoce  of  this  promise  was  de- 
ferred till  1774,  when  he  published  a  Continuation  of  an  experi-> 
mental  Inquiry  concerning  the  Nature  of  the  mineral  elastic  Spirit, 
or  Air,  contained  in  the  Pouhon  Water,  and  other  Aciduls,  which 
was  Inserted  in  the  64th  volume  of  the  Philosophical  Transatnioas 
for  that  year.  In  this  interval  the  Hon.  Mr.  Cavendish  had  demon- 
strated that  fixed  air  suspends  calcareous  earths  in  water.  Mr.  Lana 
also  had  proved  that  it  is  capable  of  dissolving  a  laige  quantity  of 
iron,  and  upon  this  principle  had  explained  the  nature  and  origiD  of 
cbalybeats.  The  conclusions  to  which  Dr.  Brownrigg  wm  natuiayy 

•  Blr  Gndrrcy  Capler  origiully  beqoealhtd  flvs  (^uiiiear,  which  were  1*  be  pre- 
IMted  Ht  the  anniieiVBry  nieellng  ot  Ihe  Royal  SoclFty,  according;  to  the  decliiolt 
t>f  the  PreildeDt  snd  the  Council,  lo  the  author  uf  (he  bcit  paper  at  experimental 
ybierTBtloni  far  the  precediDK  year.  A  gald  medal,  ai  being  nwre  honountble, 
•Dd  a  nnblN  olfject  of  aiqbltioD,  WW  aflenrardi  lubil^tatcd  ia  Ibe  place  at  Ihi/f 
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led  by  the  eitpertments  and  obMrvation*  related  JD  the  coDtinuattoe 
of  his  experimciital  inquiry  coincide,  in  a  great  measure,  with  the 
result  of  the  eurious  researches  of  the  above-mentioDed  philoso- 
phera.  TheM  eKpcrimeats  and  conclusion!  it  was  his  inteDtion,  as 
■ppean  froiri  a  letter  to  Sir  John  Pringle,  prefixed  to  the  contiDtM- 
4ioD,  to  have  lubmitted  to  the  consideration  of  the  Royal  Society,- 
•oine  time  before  Mr.  Cavendish  and  Mr.  i<aBe  made  their  respec- 
tire  dncoveries ;  and  it  is,  therefore,  a  necessary  contequence  that 
be  has  an  equal  title  to  the  tnerit  of  theae  discoveries.  Desirous  of 
fenderii^  hia  sentiments  upon  that  subject  more  deserving  the 
notice  of  the  learned  by  further  corrections  and  improyementa,  and 
retarded  in  the  execution  of  to  tedious  an  undertaking'  by  piwfea- 
•ional  avocation*)  he  delayed  their  publication  till  the  necessity  of 
it  wat  in  some  respect  superseded  by  the  investigationa  of  Mr. 
Cavendish  and  Mr.  Lane.  Thus  anticipated  in  his  design,  regard- 
less of  penonal'fane,  and  conceiving  the  object  whidi  had  first 
excited  bis  attention  to  such  studiea  to  have  been  already  accom- 
plisbed,  viz.  the  improvement  of  science,  he  felt  little  inclioatkni 
to  communieale  to  the'  vrorld  the  continuation  of  bis  inquiries ;  and 
it  w«s  with  ditltculty  that  he  could  at  length  be  prevailed  upon  to 
comply  with  the  importunate  solicitations  of  his  literary  friends. 

Not  only,  however,  has  Dr.  Brownrigg  an  equal  claim  to  these 
^■coveries  with  Mr.  Cavendish  and  Mr.  Lane,  but  it  is  also  pro- 
bable that  they  are  solely  to  be  attributed  to  him.  A  careful  exami- 
Bttion  of  the  es[ferimental  inquiry  into  the  nature  (rf  the  Spa 
watea  must  convince  every  unprejudiced  person  that  the  lacta  bikI 
opinions  contained  in  it  were  the  foundation  of  what-has  been  con- 
sidered as  the  diaeorery  of  those  ingenious  writers.  It  was  there 
proved  that  the  air  of  the  Pouhon  water  is  the  common  bond  of 
anion  between  all  the  other  component  parts,  that  during  its' pre- 
sence the  ferruginous  and  calcareous  earths  are  held  iu  a  state  of 
solution,  that  iti  separation  is  immediately  followed  by  a  propor- 
tional separation  of  these  earths,  and  that  when  it  is  entirely  extri- 
etied  they  are  incapable  of  being  any  longer  suspended,  but  are 
precipitated  in  the  form  of  a  thidc  sediment.  By  many  these  wiU 
no  doubt  be  considered  as  sufficient  proofs  that  Dr.  Brownrigg  i) 
Ae  s<de  and  reel  discoverer  of  what  nas  usually  been  ascribed  to 
Mr.  CavencUsb  and  Mr.  Lane. 

In  the  continuation  of  his  experimental  inquiry  Dr.  Brownii^ 
principally  endeavours  to  demonstrate  the  following  propositions  j 
1.  Tlut  tite  air  of  the  Pouhon  water  dissolves  and  unites  its  martial 
ud  calcareous  earths.  2.  That  this  air  is  of  an  acid  nature.  After 
•  summary  but  distinct  detail  of  the  experiments  which  he  had 
already  published,  and  from  which  it  appeara  that  beat,  disengaging 
the  air,  is  capable  of  decompounding  the  Pouhon  water }  he  adds, 
that  cold  also  is  equally  as  well  adapted  to  that  purpose.  This  walerj 
.  whilst  congealing,  nas  observed  to  diseharge  its  air  in  tai^  quan- 
tities, and  gradually  to  acquire  a  more  convex  surfece.  When  re- 
duced to  its  former  state  of  fluidity,  it  assumed  a  mtiddy  aspect 
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and  tha  greater  part  of  iis  cftlcareous  and  fermglnows  eartlis  waa 
precipiiBted.  Whether  he»  ur  ctAi  wai  employed,  no  other  body 
was  expelled  except  fixed  ait;  and  hence  hie  coocluded  that  the 
Kciprocitl  aciioQ  of  the  air  and  of  the  earths  is  tbc  cause  of  their 
union  with  the  Poahon  water. 

The  substance  which  is  thus  foriQed  by  thcif  mntuil  Utfactioit 
and  combination  he  coDsidGts  as  a  species  trf  neutnl  aaliSt  twving 
the  same  solvent,  fined  air,  but  a  different  base,  nct-oiding  M  (he 
difllErent  nature  of  the  earths.  Tlte  affinity  of  thb  aii  In  tbofii 
bodies  which  have  been  denomioBted  purely  saline  is  pcoved,  be 
thinks,  by  the  similarity  of  its  properties ;  such  as  its  solubility  in 
water,  its  power  of  suspending  nwialline  oad  calcar«ous  eartlui  and 
its  communicating  to  them  an  Bcidulous  taate.  The  relation  nf  the 
concrete,  which  is  formed  by  the  anion  of  fiaed  air  with  tht 
netallifle  and  c^cafeous  earthy  to  neutral  laits,  is  collated  bj 
tbdr  being  decomposed  in  the  sane  manner,  aa,  UBy  nMaofrt^ 
beat.  2.  Of  more  powerful  acids,  nthuch,  disptocisg  (he  ait,  cos»- 
Une  with  the  metalline  and  earthy  base.  He  here  takes  the  iqpp«f- 
tnnity  of  observing  that  the  addidon  of  vitrkJic  acid  to  the  aciduln 
does  not  possess  any  efficacy  in  preventing  their  putrefaction^  u  wa» 
the  opinion  of  Dr.  Hales  and  subsequent  philosophers ;  but  that  the 
acid  detaching  the  air  unites  with  the  earthy  bnse,  destroys  tha 
originul  composition  of  the  water,  and  prodnees  a  sew  body,  sol  aa 
liable  to  corruption,  but  less  salutary  in  its  effects.  3.  iM  alfcaUe^ 
whether  fixed  or  volatile,  which  »pel  the  air,  having  a  lest  af6aity 
to  it  than  to  the  martial  and  absorbent  earths.  In  like  manner  vae 
of  the  fixed  alkalies,  tu-  quick-lime,  disuniting  the  volatile  alkali  of 
ammoniacal  salts,  attracts  the  acid,  and  constitutes  a  new  con- 
pound.  A  remarkable  di&rence  is  perceived  on  the  additton  of  an 
acid  or  an  alkali  to  the  acidutss,  as  the  abjorption  of  the  air  by  th« 
latter  prevents  any  efiervesceoce.  The  want  of  solidity  by  which 
Ae  saline  concretes  of  the  Pouhon  water  are  distinguished,  Hit 
Brownrigg  ascribes  in  a  great  measure  to  the  fugitive  nature  of  tbt 
■ir.  He  concludes  this  ingenious  essay  with  obaerviugt  that  the'. 
uses  of  fixed  air  in  medicine  are  extensive  and  importuat,  iaaamuch 
as  it  poseeeses  the  antiseptic  properties  of  other  acids ;  and  by  tht 
larify  of  its  texture,  by  its  power  of  dissolving  calcaievus  and 
ferruginous  earths,  and  by  its  combinatwa  with  water,  it  is  qualified 
to  act  as  a  dcobstruent  and  a  lithontriptic. 

Exclusive  of  the  original  remarks  contained  in  diii  paper  with 
respect  to  the  mode  of  union  which  takes  place  betwem  the  air  and 
tfa^  other  principles  of  the  Pouh<»i  water,  it  aferds  also  indisputablf 
proofs  that  Dr.  Brownrigg  was  the  first  who  was  acquainted  with'  the 
acid  nature  of  fixed  air.  Some  writers,  indeed,  of  great  celebrity, 
liad  mentioned  certain  acids  which  resembled  fixed  air;  and 
Pechlinus  expressly  calls  a  mephitical  expiration  in  a  grotto  near  the 
acidulse  at  Swalb,  in  Germany,  acid  air.  To  suppose,  however, 
that  their  vague  notions  upon  the  subject  amounted  to  perf^t  con- 
yictioD  would  be  to  confouad  coojecbure  with  cvtainty.,  juatwbUity 
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with  demonstration.  Sir  Torbern  Bei^mant  of  Upsal,  who  gavt 
to  fixed  air  the  name  of  aerial  acid,  which  was  long  retaioed  by 
■everal  eminent  cliemiats,  has  generaity  been  considered  as  the  first 
who  attempted  to  explain  the  various  circumstances  of  its  affinity 
to  other  acids.  But  as  Dr.  Brownrigg's  continuation,*  though  nOt 
published  till  \^7i,  was  wmten  about  the  same  time  as  his  experi- 
mental inquiry,  viz.  about  ^^CS ;  and  asit  does  not  appear  that 
Bergman  arrived  at  a  perfect  knowledge  of  the  acid  properties  of 
fixed  air  befi»«  1770,  the  priority  of  the  lewned  Professor's  claim, 
to.ihe  discovery  can  by  no  means  with  justice  be  admitted. 

The  labours  of  Dr.  Brownrigg  in  this  extensive  field  of  chemistry, 
which  had  hitherto  been  crowned  with  such  surprising  success,  were 
afterwards  continued  with  undiminished  zeal  and  perseverance.  For 
many  years  it  was  his  design  to  ofier  to  the  wcwld  an  explafiation  of 
the  causes  of  some  curious  phenomena  which.ocdirred  m  his  expe- 
riments upon  the  Pouhon  water;  a  description  of  the  diSejent 
methods  of  disengaging  the  air  of  that  water;  additional  proois.oC 
the  dissolving  power  of  fixed  air,  and  of  effecting  its  re-absorption, 
with  illustrations  of  those  doctrines  which  he  had  originally  ad- 
vanced. Whether  the  result  of  his  inquiries  had  been  anticipated 
by  the  jwogressive  improvement  of  science,  or  for  reasons  which  it 
would  be  as  difficult  as  it  would  be  useless  to  discover,  this  design 
was  never  put  in  execution;  a  circumstance,  which  the  friends  of 
Dr.  Brownrigg,  and  of  mankind,  must  equally  regret. . 

In  the  year  174^t  Dr.  Brownrigg  published  his  valuable,  work^ 
entitled,  The  Art  of  making  common  Salt,  as  now  practised  in 
most  Parts  of  the  World,  with  several  Improvements  in  that  Art, 
Jbr  the  Use  of  the  British  Dominions.  He  was  prompted  to  under- 
take This  arduous  task  from  a  general  desire  which  at  that  period 
prevaifed  in  the  nation  to  promote  and  extend  the  British  fisberieSf 
and  hy  this  measure  to  find  a  profitable  employment,  not  only  for 
great  numbers  of  seamen,  who,  on  the  restoration  of  peace,  had 
been  discharged  from  the  service  of  their  country,  hut  also  tor  the 
nativea  of  the  north  of  Scotland.  The  active  exertions  of  the 
Highlanders  during  the  late  rebellion  had  roused  the  attention  of 
the  legislature  to  that  remote  part  of  the  kingdom,  which  had 
liitberto  been  treated  with  neglect  or  indifference.  An  inquiry  into 
their  situation  discovered  that  the  inhabitants  of  a  portion  of  the 
British  empire  were  sunk  into  a  state  of  barbarity  and  ignorsnca 
•carcely  paralleled  in  the  annals  of  mankind  j  and  the  voice  of 
humanity,  as  well  as  of  policy,  called  loudly  for  the  adoption  of 
some  expedient  calculated  to  improve  and  ameliorate  their  coodi-< 
tion,  and  to  introduce  amongst  them  the  blessings  of  civilization, 

.The  establishment  of  fisheries,  for  which  the  north  of  Scotland 
is  convenieaily  situated,  seemed  particularly  adapted  to  facilitatu 


*  See  Dr,  Broworigg'i  lelMr  to  Sir  John  Priagle,  preGied  K 

t  It  nu  thought   proper  to  disregard  the  chraaDlofkal  order  of  £>r.  BronO': 

rlfc'i  pablicftiium,  for  the  sake  of  giving  an  a  ninterrDp  led  detail  of  bit  diKo^er'^ 

«i><ll>>4<urict  relative  to  fljLed  and  inHaqinable  air,     '  ' 
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the  accbmplIihmeDt  of  lo  desirable  an  event.  It  was  naturally  ex- 
pected that  a  more  enlarged  intercourse  with  the  world  would  coo' 
tribute  to  enlighten  their  minds,  soften  their  manners,  expand  their 
views,  and  remove  their  political  prejudices.  The  oaiioa  moreover 
indulged  the  hope  that  such  a  measure  would  become  a  powerful 
obstacle  to  future  insurrections ;  that,  exciting  a  spirit  of  industry* 
it  would  have  a  direct  tendency  to  weaken,  if  not  destroy,  the  in- 
fluence of  the  disaffected  chieftains ;  aa  it  would  rescue  the  vassals 
from  that  state  of  slavish  dependence  on  their  masters  to  which  they 
bad  hitherto  been  subjected  by  their  poverty  and  indolence ;  whilst 
the  enjoyment  of  comforts  atid  pleasures  before  unknown  would 
strengthen  their  attachment  to  the  existing  government.  It  waa 
justly  supposed,  also,  that  could  this  fishery  be  conducted  with  the 
came  skill  and  success  which  attended  the  indefotrgable  exertions  of 
our  continental  neighbours  on  the  coasts  of  Great  Britain,  the 
strength  and  opulence  of  the  slate  would  in  consequence  be  consi- 
derably increased. 

An  inquiry  being  made  by  the  British  Legislature,  it  was  fband 
that  salt  of  a  proper  quality  was  wanted  in  this  kingdom  for  the  use 
of  fisheries ;  and  that  if  salt  could  be  prepared  in  England  of  the 
.■anie  purity  as  in  some  adjacent  countries,  the  wealth  of  those  who 
were  frequently  our  enemies  would  no  lodger  be  supported  by  the 
money  whichwas  expended  id  purchasing  it  from  them,  our  fisheries 
would  become  more  flourishing,  and  the  nation,  as  well  as  its  colo- 
nies, would  not  on  any  future  occasion  be  liable  to  the  same  difB- 
cutties  which,  from  this  necessary  article  of  life  being  the  exclusive 
property  of  the  French,  Spaniards,  Portuguese,  and  other  fbreignen^ 
they  had  in  time  of  hostilities  rxperienced.  Ip  order  to  remove 
these  incoDveniencies,  a  premium  of  1Q,000/.  was  grante4  by  the 
House  of  Commons  to  Mr.  Lowndes,  for  communicating  to  the 
public  his  method  of  making  brine  salt,  which  he  asserted  was 
greatly  superior  to  any  salt  that  could  be  prepared,  either  ftom  sea 
water,  or  by  refining  rock  salt,  and  would  answer  every  requisite 
purpose,  being  as  well  adapted  for  the  use  of  the  table  as  for  the 
(treservation  of  provisions. 

Df.  Brownrigg,  on  examining  Mr.  Lowndes's  publication,  thon^ 
iar  ftom  depreciating  his  labours  and  endeavours,  was  of  (^inioa 
tliat  the  method  proposed  was  too  partial  and  confined,  that  it  would 
not  fully  accomplish  the  intentions  of  the  Legislature,  'and  that  a 
better,  less  expensive,  and  purer  salt  might  be  obtained,  even  from 
brine,  than  could  be  procured  according  to  the  plan  which  that 
gentleman  had  recommended.  He  therefore  took  a  more  general 
and  comprehensive  view  of  the  subject ;  and,  without  soliciting  any 
reward,  has  given  rules  for  preparing  a  pure  and  strong  muriatic  sajt 
in  various  ways,  as  well  from  sea  waier  and  rock  salt,  as  from 
springs  of  brine,  fit  for  all  culinary  uses,  and  for  preventing  the 
putre&ction  of  animal  food. 

This  publication  on  tite  art  of  making  common  salt,  in  whidi 
proftniDo  and  ingeaious  remarica  ate.  united  to  valiuble  iDfoni|Ktioi& 
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je6et*a  diitin^uished  lustre  on  Dr.  Broworigg'*  talenta,  whilst  hh 
applicfttioti  of  philosophical  inquiries  to  th«  interests  and  necMitties 
i^niudciml  entitle  him  to  the  highest  praise  and  >dmiratioa.  Having 
jnentjoned  in  Ibe  introductioa  miny  particulars  with  respect  to  the 
uses,  the  abundance,  and  the  natural  history  of  common  salt ;  and 
having  laid  down  a  distiactioo  of  its  difierent  kioda,  founded  on 
their  origin  and  mode  of  preparation,  Dot  on  those  adveutittooB 
qualities  which  result  from  sodk  heterogeueoui  admixture,  be  pra- 
eeeds  io  the  Srst  place  to  the  consideration  of  Jaay  salt. 

The  methods  of  extracting  it,  eitlief  firom  the  brine  of  ponds  and 
lakes,  or  by  a  total  evaporation  of  the  water  impregnated  with  i^ 
ftttd  its  prepoiatioiH,  as  practised  in  France,  Spain,  Portugal,  the 
Cape  de  Verd  Islands,  Salt  Tortuga,  and  Turk's  Island,  are  ex- 
plained in  a  full  and  satis&ctory  manner.  After  an  enumeration  of 
the  several  kinds  of  white  salts.  Dr.  Brownrigg  gives  an  accurate 
and  comprdiensive  rc]ati(m  of  the  processes  ad^ed  by  various 
nations  for  obtaining  and  preparing  them.  In  describing  the  arti- 
ficial mode  of  procuring  salt  from  sea  water  by  coction,  be  enters 
BDon  an  examination  of  the  principles  and  ingredients  of  sea  water. 
This  analysis,  replete  with  Important  obeovatiuns  relative  to  the 
lafastances  of  which  it  is  compounded,  their  characteristic  qualities, 
tbeir  compantive  difficulty  of  separation,  and  their  salutary  or  dele- 
terioiu  effects  upon  the  human  body,  has  contributed  much  to  the 
■elucidadion  and  improvement  of  a  subject  which,  though  intimately 
connected  with  medicine  and  general  science,  yet  had  hitherto  been 
seglected  by  tlw  experimentalist  and  tbe  philosopher. 

Tiie  Dutch  metliod  of  preparing  salt  upon  salt,  which,  by  the 
artful  policy  of  that  nation,  had  been  car^ully  concealed  from  tbe 
inquisitive  eye  of  the  curious  or  the  interested,  was  first  communi- 
cated to  the  public  by  Dr.  Brownrigg.  In  consequence  of  tbe 
«iiperior  excellency  of  this  refined  salt  in  the  preservation  of  prori- 
«one,  the  Dutch  had  gained  such  advantages  over  their  competitoi? 
in  the  herring  fishery,  as  to  preclude  all  expectations  of  adequate 
success ;  and  the  Doctor,  therefore,  baa  an  indisputable  right  to 
the  thanks  and  praises  of  his  country  for  the  removal  of  an  ofastac^ 
wbii^  bad  retarded  the  prosecution,  and  even  threatened  the  exist- 
ence, of  that  trade.  Unrestrained  l^  obligations  of  secrecy,  and 
oonrinced  that  such  a  discovery  would  be  productive  of  the  most 
beneficial  consequences  to  the  nation,  he  discloses  without  reserve 
whatever  information,  deserving  of  credit,  he  Ind  an  opportunity 
of  collecting  upon  the  subject  during  his  residence  in  Holland. 
Tiie  Dutdi  refined  salt  is  white  salt  boiled  from  a  solution  of  bay 
•alt  in  sea  water,  or  any  other  kind  of  salt  water.  The  only  essenr 
tW  difference  of  the  process  coosists  in  tbe  addition  of  half  a  pint 
«t  whey,  kept  for  a  considerable  space  of  time,  until  it  has  acquired 
arerypowerAil  degree  of  acidity.  The  addition  is  made  on  tbe  - 
first  appearance  of  granulation ;  and  to  this  single  circumstance,  as 
tbe  gnnd  arcamun  of  their  art,  tbe  Dutch  attribite  the  si^crior 
.parity,  strengdi,  and  dunbdsty,  of  thiu  salC 
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To  thii  hUteiy  of  the  various  kiads  of  bay  and  whke  salt  are 
uinexed  some  useful  remarks  coacernlng  their  respective  advan- 
tages, and  the  peculiar  qualities  whtcli  they  derive  from  their  diffe- 
rcDt  mode  erf  preparatioo.  The  several  methods  also  of  preeervii^ 
provisions,  whether  designed  for  immediate  consumption  or  for  ex- 
portatioQ,  ind  the  properties  of  that  species  of  salt  which  is  best 
Calculated  to  resist  putrefactioo,  are  enumerated  and  explained. 
Without  eia^eration,  it  may  be  observed  that  this  part  of  the 
work  claims  to  itself  do  inconsiderable  degree  of  credit  and  praise 
lor  a  strict  conformity  to  truth,  and  a  faithful  adherence  to  facts, 
for  accuracy  of  detail,  and  perspicuity  of  language.  And  as  it 
exhibits  in  a  conspicuous  point  of  view  the  author's  versatility  of 
talents,  and  just  discrimination  of  evidence,  his  extensive  readings 
and  intimate  aci]uaintance  with  the  manncis  and  customs  of  vjirioua 
nations,  so  the  remainder  of  it  is  eminently  distinguished  for  inger 
Duity  of  seatimeot,  originality  of  observatioD,  «nd  solidity  of  judg- 
ment. 

Sincerely  regretting,  from  disinterested  and  patriotic  views,  that 
the  art  of  preparing  salt  had  not  arrived  at  that  degree  of  perfectioa 
ID  the  British  dominions  as  in  other  countries,  and  impressed  with 
a  oonvictk>D  that  this  circumstance  was  not  to  be  oscnbed  to  any 
local  disadvantage,  but  solely  to  the  ignorance  and  unskilfulness  of 
the  nianufocturets,  Dr.  Brownrigg  proceeds  to  show  that  active^ 
laborious,  and  well-directed  exertions,  assisted  by  parliamentary 
encour^ement,  would  introduce  the  most  important  improvement* 
in  the  prepaiatioQ  of  this  useful  article ;  and  that  supplies  of  it 
might  be  obtained,  at  a  moderate  priee,  from  the  British  salterns, 
in  quantity  sufficient  for  our  domestic  consumption,  and  in  quali^ 
even  superin  to  any  fbrogn  salt.  This  opinion  be  supports,  as  well 
by  authentic  and  incontrovertible  facts,  as  by  irrefragable  and  unso- 
phisticated reasoning.  Previous  to  the  es[danatton  of  his  own  prtH 
cesses,  Dr.  Brownrigg,  in  four  lemmas,  constituting  in  a  great 
measure  the  foundation  of  the  future  superstmeture,  determioet 
«th  accurate  the  anoud  quantity  of  rain  which  falls  in  di&rcat 
counties  of  the  kingdom,  and  gives  a  comparative  estimate  of  the 
^YjportioD  oS  water  ascending  from  the  sea  and  lakes  in  exbalatitHts, 
and  descending  in  rain.  The  improvements  prc^KMed  in  the  art  (^ 
making  bay  salt  are  described  end  recommended  in  six  pfopositions. 
1.  From  exact  calculations,  it  appears  that  during  the  hottest 
mmiths  of  the  year  the  usual  evaporation  from  a  pond  whose  watery 
particles  kre  exposed  to  the  action  of  the  sun  aod  winds  exceeds  by 
17  inobes'  depth  <tf  water  the  quantity  which  it  receives  by  rain. 
By  parity  of  reason,  thereftne,  a  pond  filled  wkh  sea  ynKes  to  the 
depth  of  IG  in(^e8,in  May,  wiU  by  the  end  of  Ai^st,  in  eooee- 
quenee  of  the  exhalation  arising  from  it,  contain  nothing  but  a 
emst  of  salt  d^xMited  at  its  bottom,  which  crust  is  determiDed,  by 
proper  calcuIatioDs,  to  be  equal  to  1245  bush.  64  lb.  upon  every 
Matute  acre.  As  this  method  is  tedious,  and  IhMe  to  nuny  ineon- 
veoicoces}  as  its  lucceas  dreads  on  dw castiaUiei of  tbesBMCR^ 
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ftnd  tbe  vicissiiudes  of  the  weather ;  and  incare  particularly  as  fhe 
salt,  from  its  thickness,  bein^  only  about  ^  of  an  inch,  oiust  be 
injured  by  an  unavoidable  mixture  of  mud,  calcareous  earth,  and 
other  impurities  adhering  to  it,  in  a  very  large  proportion^  its  actual 
practice  is  not  recommended. 

Dr.  Brownrigg  endeavours  to  demonstrate,  in  the  second  propo- 
sition, that  the  prepRration  of  bay  salt  in  England  may  be  ccmducted 
with  equal  convenience,  expedition,  and  certainty  of  success,  as  in 
Fraoce,  Spain,  and  Italy;  and  that  the  sea  coast,  from  Dover  to 
Yarmouth,  is  well  adapted  to  thb  purpose.  He  thinks  that  as  the 
French'can  prepare,  in  a  fortnight  of  favourahle  weather,  a  supply 
of  salt  adequate  to  their  annual  consumption,  and  that  of  their 
commercial  allies;  so  it  would  be  by  no  means  impracticable  to 
triilain  here,  in  the  course  of  the  summer,  considerable  quaniitiea 
by  the  method  which  they  have  adopted.  In  the  latitude,  in  the 
climate, '  in  the  temperature  of  the  atmosphere,  in  the  operation  of 
the  winds,  in  the  frequency  or  quantity  of  rain,  and  in  the  acci- 
dental circumstances  which  may  retard  and  interrupt  the  process, 
no  remarkable  or  material  dif&rence  can  be  discovered  at  some 
parts  of  the  French  and  English  coasts.  Even  on  the  supposition 
tliat  in  the  former  country  a  double  quantity  of  water  would  evapo- 
rate in  equal  spaces  of  time,  io  consequence  of  a  more  intense 
heat,  yet  Dr.  Browarigg  conceives  that  this  inconvenience  might 
be  obviated  in  such  a  manner  as  that  the  French  manufacturers  of 
■alt  should  possess  no  advantage  over  our  own,  either  in  the  quantity 
prepared,  or  in  the  inferiority  of  its  price.  The  introduction  ia 
this  place  of  his  ingenious  ailments  and  accurate  calculations  is 
incompatible  with  the  nature  and  design  of  the  present  work :  the 
inference,  however,  which'  naturally  arises  from  them,  is,  tlut  s 
greater  extent  of  surfoce  must  be  exposed  at  an  English  salt-marsh 
to  the  in6uence  of  the  sun  and  air,  which  extent  must  be  deter- 
mined and  regulated  by  the  proportion  of  the  sun's  heat  in  England 
to  that  in  FVance.  The  English  salt-pit  will  also  require  a  more 
enlarged  surface,  on  account  of  the  rain  recdved  into  it  during 
evaporation.  The  exact  extent  it  must  be  obvious  can  only  be 
ascertained  by  suitable  and  repeated  experiments.  From  a  du» 
consideration,  however,  of  every  circumstance,  the  following  con- 
clusion appears  reasonable :  that  an  equal  quantity  of  salt  may  be 
obtained  from  an  English  as  from  a  French  salt-pond,  when  the 
surface  of  the  former  exceeds  that  of  the  latter  by  one-fifth  patt^ 
Although  the  practicability  and  convenience  of  this  method  must 
be  admitted,  yet  it  is  attended  with  these  disadvantages,  that  it  is 
liable  to  interruption  from  rain,  that  the  preparation  of  any  conEi» 
derable  quantity  is  prevented,  and  that  the  formation  of  large  crys- 
tals cannot  be  effected.  The  plan,  therefore,  explained  in  the 
third  proposition,  is  deserving  of  preference.  It  consists  of  im- 
provement in  the  construction  of  the  French  salt-marsh ;  the 
object  of  which  is  to  prevent  the  dilution  of  the  brine  with  rain,  to 
■do  force  to  the  beat  of  the  sun^  and  to  accelenUe  the  exbnlatioo  of 
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the  Wster,  Dr.  Bfownrig^  recommends  certain  covers  of  thin 
boardi  of  of  coarse  caovai  stretched  on  frames  of  wood,  as  useful 
on  two  accounts :  6rst,  when  hangitig  down,  as  a  protection  ior  the 
ponds  from  rain  ;  and,  secondly,  when  erected,  as  leilectors  of  the 
sun's  rays.  He  also  thinks  it  advisable  to  raise  the  salt  water  by  the 
assistance  of  a  small  fire-engine,  which  must  he  suffered  to  return 
into  the  reservoir  by  means  of  a  diverger,  as  the  evupnratiou  will 
thus  be  increased,  and  consequently  completed  in  a  much  shorter 
space  of  time.  By  these  contrivances,  and  some  others  which  are 
described,  he  apprehends  that  at  an  Einglish  work  of  equal  size  and 
dimensions  with  one  in  France  a  double  quantity  of  salt  might  be 
procured. 

The  fourth  proposition  relates  to  the  preparation  of  bay  salt  from 
the  natural  brine  of  salt  springs,  and  also  from  rock  salt  dissolved 
io  sea  water  or  weak  brine.  In  those  places  where  natural  brine  is 
perfectly  saturated  with  salt,  no  further  process  is  requisite  for  ob« 
taiuing  it,  except  ihe  separation  of  its  impurities ;  and  a  complete 
impregnation  of  weak  brine  with  salt  may  be  produced  by  exposure 
to  the  action  of  the  sun  and  air.  Increased  by  reHeotorsi  Large 
quantities  of  bay  salt  may  also  be  procured,  either  from  weak  brine^ 
or  sea  water  saturated  with  rock  salt.  From  exact  calculations.  Dr. 
Brownrigg  concludes  that,  on  the  most  moderate  computation,  13 
pits  of  three  inches  depth,  and  IG  feet  square,  filled  with  brioe 
completely  saturated,  will  contain  more  than  21177  Ih.  of  salt,  dnd 
that  the  time  requisite  for  its  preparation  may  be  estimated  at  six 
days. 

He  next  proceeds,  in  the  fifth  proposition,  to  an  examination  of 
the  quality  and  quantity  of  the  salt  obtained  by  the  above-mentioned 
processes,  and  of  the  expenses  connected  with  Its  preparation.  He 
first  proves  that,  notwithstanding  the  acknowledged  superiority  of 
the  French  bay  salt,  its  price  is  only  one-third  of  that  for  which 
white  salt  can  be  prepared  in  those  parts  of  England  which  are 
most  favoured  by  nature,  and  improved  by  art.  tie  next  shows  that 
the  expenses  of  making  a  salt-manth  in  England,  after  the  FreUch 
construction,  would  not  much  exceed  those  incurred  by  the  French 
munufaciurers,  and  that  the  additional  expenses  occasioned  by  the 
improvements  described  under  the  third  proposition  would  be  amply  ' 
compensated  by  more  than  a  proportional  increase  Of  prcffit.  I^ 
however,  any  difference  in  the  price  of  English  salt  should  exist, 
this  disadvantage  would  be  sufficiently  coutiterbalaiiced  by  its 
exemption  from  certain  duties  and  custotiis  imposed  upon  salt  im- 
ported from  France,  and  by  certain  Indulgences  and  encourage- 
ments aSbrded  by  the  legislature  to  British  manufacturers.  From 
the  nature  of  the  processes  recommended,  shd  from  dctoal  expe- 
lience,  .he  thinks  himself  justified  in  concluding  that  the  British 
salt  would  be  by  no  means  inferior  in  its  qualities  and  uses  to  that  of 
foreign  preparation ;  suggesting,  at  the  saoie  tiiae,  a  method  for  a 
atore  perfect  purification  of  the  brine. 

Vol.  X.  N°  V.  Y 
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Under  the  sixth  pTopoiition  he  considers  the  praetictbility  of 
obtainiBg  ID  North  Aneiio,  from  lea  water,  a  supply  of  bay  salt 
adequate  to  its  consuinptiai].  From  the  comparative  ntuation  of 
FWnoe  and  North  America ;  from  the  oatuntl  and  artificial  advan- 
tages of  the  latter,  from  the  ioteOBity  of  its  heat,  from  the  early 
maturity  of  its  fruits ;  from  all  these  cotHiderations  the  Dccessair 
igfrrcDce,  a*  he  conceives,  is,  that  by  inconsiderable  exertions,  and 
It  a  moderate  expense,  the  iahabitanis  of  that  porticut  of  the  globe 
might  prepare  Ealt  in  such  abundance,  as  not  only  to  satisfy  the 
demand  of  their  fisheries,  but  even  render  their  commerce  more- 
BourishiDg  t^  its  exportation. 


Article  II. 

Explamlion  of  the  Characteristics  d  and  i.    By  Mr.  Adams. 
(To  Dr.  Thomson.) 

SIR,  Stimhuue,  aeor  PigauMk,  JatgO,  161T. 

Bbinc  of  opinion  that  the  following  explanation  of  the  charao 
teristics  d  and  i,  togedter  with  the  general  forrnuU  derived  there* 
from,  may  be  useful  to  youths  just  entering  upon  the  dilTerential 
and  integral  calculus,  your  inserting  them  in  the  Aaaalt  of  Philo- 
sophy will  much  oblige, 

Sir^  your  most  obedient  servant, 

Jahss  Adams. 

On  the  Ckaracteristia  d  and  f. 
Since  by  differentiating  with  the  characteristic  d,  we  have    . 
d  (x)  =  d  X 
d{ai^)  =  2xdx 
d(x')  =  ijfdx 


d  (x")  =3  »  x"    '  d  X 

(P(af)  =in(n-  l)x— »da^ 

&c.  8cc,  <f  X  being  constant. 

So  by  difierentiating  with  the  characteristic  3",  we  hare 

i{x):^ix=~.tx 

(^  =:  2  Xix  t= J —a:——.  Sx 
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■*..\               .Ik             aj-— "riB*         ax-      . 
J{x")  =  naf     '  J*  =  5 =-;; —  .*X 

&e.  &c.  ^  a;  cODstanK 

Hence  we  conclude  that  J"  (i")  =  -r^  •  ^  *"»  iIitrefoK  it"  it'^ 


From  whence,  if  V  be  a  flinctioo  of  y,  we  may  eaBil/  arrive  at 
this  fundameotal  thcorein, 

for  by  the  preceding 

And  rf-(»T)  *  rf*  (ij  Jy)  =.  ^-.  Jj^ 

Therefore  ><^V=  d->V  (A) 


Otherwise  thus:  since  the  variation  of  any  quantity  depehds  upon 
thai  quantity,  it  is  evident  that  the  variation  of  any  primitive  must 
be  njimclion  of  that  primitive, 

Thtfrtlbre  Jy  =  ^  ^  =s  function  of  y 

Atid  Jj^  ih  ^  y  =  ftindtion  of  ^ 

tirtceJj'  — it/±if^~fyi=dfy^  dty: 

Butrfy  «=/  — y.*.  >dy  =  J-y  —  Jy 

Consequently  d  ^y  =  ^dy. 

Hence  it  follows, 

id^y  =  iddy  tadidy  =  d*iy 

i^y  s=9)fidy  —  ^idy  =  ^iy 

id'y  =  d'JFy. 

(See  Translation  of  Lacroix'  Differential  and  Integral  Calculus, 
page  439.) 
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The  Same  Jrom  the  Consideration  of  Curves. 

Let  AM,  B  N,  be  any  two  curves ;  M 

and   P  M,    R  r,   two  consecutive  ordi- 
nates ;  the  other  lines  as  per  figure. 

Put  R  i;  ai  y,  then  v  r  =  iy  =  v<t~ 
riation  of  the  ordinate  R  v,  and  N  n  s 
differential  of  the  same  ordinate. 

In  like  manner,  M  N  will  represent 
the  variation  of  P  N,  and  M  m  the 
differential  ot  Hr. 

Hence  vr  +  MntsMN  +  Nn;  that  ts, 
3y  +  d(y  +  iy)=Hy  +  dy)  +  dy;  or, 
ii/'i-dy  +  diy  =  ii/-i-Sdy+dy.\diy  =  9ds. 

'  CoBOLLARY 

Id  any  two  curves.  The  difference  of  the  variatiom  of  two 
consecutive  ordtnates  is  equal  to  the  difference  of  their  diffe- 
rentials. 

For  V  r  +  MOT  =  MN+Nn.-.  wr  —  M  N  =  M  m 
-  N  n. 

The  expressbn  "/ >V  =  3""/  V,  may  be  proved  as  follows : — 
Let  k;  =  ■/  V  =  n*  integral  of  V. 

Thend-if  =V/.  Jd-VsJVs  t?"  J  w  (by  the  foregoing) 
•nierefore  '/» V  =  'ftt'  J  «/  =  rf*—  >a/  =  J  w  =  J  "/  V 
That  is,  yJV  =  J-/V (B). 


Suppose  f  and  t  to  represent  two  variable  functions ;  and  let 
it  be  required  to  find  the  variation  of  ff  d"  i.  From  tbe  theorems 
marked  (A)  and  (B),  we  have  i  ['ff  ti"  9)  =  "/J  (^  d*  fl)  =  '/{f  t 
d~S  +  if^i), 

And  rf"{^Jfl)  =  f(?'>S  +(f*^3"fl=^S'rf"fl  +  d"^JS, 
Therefore,  if  J<i"  (  =  <^  (^  Jfl)  —  <i"f  J(. 
Hen,  by  substitution, 

=  — /f  J9  +  "/(J^d-S- d-f  Jfl), 

If  m  =  n  =  I,  then 
t(ff  d»)  =  fii+f(}fd  9—  df  JS). 
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Article  III. 

Sobtlioa  of  the  Egualion  -i-'  x  s=  x.    By  Mr.  Hofnert 

The  general  method  of  eSecting  this  solution  when  a  particolar 
valuey  of  ^  is  known,  hqs  been  given  by  Mr.  Babbage  in  his  Essay 
on  the  Calculus  of  Functions.  (Phil.  Trans.  1815.)  He  has 
fevoured  us  with  some  additional  illustrations  of  the  subject  in  the 
Kcond  volume  of  the  Journal  of  Science;  where  be  has  employed 
a  very  ingenious  artifice  to  solve  the  particular  cases  ■^'^  x  =  Xf  and 
■i-*  X  =  X. 

The  solution  of  the  general  eqtiation  on  the  same  principle  would 
have  ted  Mr.  B.  into  details  inconsistent  perhaps  with  the  breadth 
of  pbn  which  the  developement  of  a  new  calculus  requires ;  and 
which  he  might  have  felt  himself  the  less  dispqsed  to  pursue,  in 
consequence  of  thinking  it  "  probable  that  this  solution,  although 
a  very  extensive  one,  does  not  contain  all  the  possible  answers;  and 
if  we  have  regard  to  the  utmost  generality,  the  solutioa  [of  4*  9 
^  9]  must  be  deduced  from  that  of  the  equation 

F  {5,  T^,  4^,  ^}  =  O." 
I  cite  these  words  from  Mr.  B.'s  concluding  obserrationa,  in  the 
Journal  just  mentioned,  on  the  solution  of  4-'*  x  k  ic,  which  is 
coutained  Id  the  formula 


^  X  = 


And,  with  all  the  deference  due  to  this  gentleman'a  profound 
science,  I  cannot  help  attributing  his  hesitancy  in  this  instance  to 
his  having  overlooked  a  principle  which  he  has  so  happily  applied 
to  functions  of  the  first  order  in  Prob.  Vlll.  of  his  Essay.  It  is  by 
no  means  restricted  to  such  expressions,  but  adapts  itself  with  the 
evidence  of  an  axiom  to  pure  functional  equations  of  all  orders.  I 
refer  to  the  principle  that  the  arbitrary  constants  in  such  equations 
may  be  exchanged  for  any  symmetrical  functions  of  alt  the  inferior 
fanctioDs  of  the  variable  concerned.  In  the  formula  just  quoted, 
for  example,  we  are  at  liberty  to  make 

a  =  a  {x,  4"  x>  +*  *»  +"  «} 
b  =  ^  {«,  +  r,  +'  X,  +*  x} 
e  =  y  {x,  ■i'  X,  i|.*  X,  ^  x} 

And  when  these  substitutions  are  made,  nothing — as  it  appears  to 
ine — can  be  added  to  the  generality  of  the  solution. 
By  tlus  method,  it  is  true^  ve  arrive  frequently,  at  implicit  tme^ 
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tions ;  but  this  circumstBDce  does  not  detract  from  the  perfection  of 
the  solution,  since  the  results  are  placed  within  the  reach  of  koowa 


The  proof  and  illustration  of  these  reniarlis  will  be  attended  with 
no  difficulty^  as  £u  u  they  r^acd  the  limple  case 

■i^  X  =  x^ 
vboM  •oltition  ii 

In  ftctf  by  taking  p  on  both  sides^  and  reducip^  we  obtaia 

B  symmetrical  function  of  x  and  y,  which  can  be  readily  i4eali&e^ 
by  awaw  Qi  the  wbiijEVy  eoosUmtSf  witik  my  proposed  fusetion 
sinulaf  (o> 

¥{x,  y}  =  O, 

and,  tberefoje^  4  /orliotU  with  any  pBTticulajr  solution  of  the  case.. 

EsHiE.  L— rWhea  a  is  4  =a  1,  »  =a  O,  and  f  x  =  jc*,  we  have 

y   =  -^  X  ^    •/  i  -•  ai* 
ExPBB.  II. — Wbeu  I  ^  A,  c  s:  ~,  and  *^x  ^  x\  a  and  e 
remauHns  aribitiaryj,  the-  functionvi  aolutioa  is' 
/■-*^ 

of  which  again  the  algebraic  veduction  pMxiHcw 

y  =  -V  {e  1  +  V'  a  +  (e»  -  4)  a:*} 
i  have  selected'  these  eunples,  becaase  their  final  MsiiltB  are  th» 
aAy  ones  given  by  Mr.  B.  muse  idcotky  with  the  gvoeml  Uprmulft 
is  not  self-evidwat. 

Satisfied  with  a  high  decree  of  probatiility  that  a  siwiilar -solutini' 
witt  be  ako  universal  in  legard  of  me  saperiorordNs,  I  shall  proceeA 
t«  the  general  equation 

+•  j;  as  jr. 

^.  B.  hiB4  nmiMked,  ttet  if /x  ^  "y  j^,/*  a  wia  bt  ss 
-„  -■  -    ,  where  A,  B,  C,  D,  ate  given  functbns  of  a,  £>,  c,  d; 

"  and  these  latter  quantities  may  always  be  so  assumed,  that  A  ^ 
O,  B  =  C,  and  D  =:  O,"  Notiiiog  none  appears  to  have  been 
intended  by  the  last  observation  than  what  b  evident  from  the 
elementary  principles  of  elimination,  that  because  we  know  the 
wlucAtrf  four  indefwadffQt  fundioBa  of  a>,  I,  c,  d,  we  can  JelwmiBfc 
the  values  of  these  quaottties.  But  in  ealeriw  ilia  Uke  otdculR** 
tiaqs,  w«  diicoKr  (1»  OQEiii<u.itct,  that  ifae  aoadUoBs  beie.  Kotlect 
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are  coJDcident ;  so  that  wherever  one  exists,  the  others  alio  exist 
necessarily.  The  esublishing  of  this  propoutioa  leads  directly  to 
the  general  solution  ne  are  seeking^ 

•^         c  +  dx'-'  c,  +  d.ic'-'  c,   +  d,  X 

&c.  we  shall  have,  in  the  second  function, 

0,  woi  +  ac=  (say  to)  a  *, 

«,  =iad  +  ^  =  cjj+ad  —  i* 
d^=bd-^  cd~ds^ 
giving  obvioittly 

*i  ss  ^«  ~  c.  »  i  — 

and.  coDsequently 

8,  +  c  *,  =  i  i,  +  c,  =s  (say  to)  f , 
The  next  tnnsftn-mations  gire 

*s  *=*•«*+'"'»  '^  *  *  '•  +  o  0,  =  a  », 
>,  »iA,  +  ad,  =.ii,  +  ffrfj,  =  *  J,  +  (arf  — »c)*, 
Cj  =  c  c,  +  «  d,  =  c  c,  +  a  li  J,  =  c  *,  +  (a  d  —  i  c)  *, 
d,  =  i,  d  +  cd,  =  *,  d  +  cd*,  =  dj, 

where  also 

"a  _  *»  -  c,  _  d.  _  _ 


And  as  this  sectHid  series  of  equatioas  expresses  the  general  law 
of  successive  derivation,  it  follows  that  this  condition  of  the  coefE- 
dents  is  utuTersal,  viz. 

A_B-C_^P_g 

Now  the  function  A  disappears  when  a  S  =  O,  a  conditioQ 
which  cannot  in  this  iostance  be  satisfied  by  making  a  =  O ;  for, 
if  a  =  O,  then  a,  c:=  O,  a,  =  O,  &c.  as  is  manifest  Irom  their 
derivation ;  that  is,  the  quantity  generally  expressed  by  A  does  not 
disappear,  but  has  never  existed.  Nothiog,  therefore,  is  effected 
on  the  assumption  of  a  e=  O,  which  would  not  inclusively  he  done 
by  making  S  =  O.  The  same  remarks  precisely  apply  to  the  otha 
quftntiUes.  Make  then  S  =  O,  and  we  bare  A  =  B  —  C  n  D 
s:  O,  simultaneously.     Q.  E.  D. 

It  follows  as  a  corollary,  that  the  solution  of  y*  x=^  x'a  deduced 
from  the  solution  of  j,  =  O.  To  accomplish  which,  attention  most 
be  paid  to  the  successive  developement  of  S;  which  I  subjoin, 
designating,  for  the  sake  oi  coaveuience,  £  +  c  =s  «,  hy  j  simply, 
anded—  icby*: 


DcmizedbvGoOglc 


S44  Solution  of  the  Equation  4."  j:  es  jb.  pioT. 

J,   =  J     +  c        =    s 

*,   =  i,   +  c  i,   =    I*  +  m 

j^=ij+ej,   =J5,   +«    X  =  ^  +  2  s  X 

*.    *=  *i    +  *  **    ^  '  *«    +  *,  a  =  ^   +    3  I*  «  +  a;' 

«ga«i,   +C5,   =**,    +J,  a:  =  **  +  4i'a:  +  3ia;' 

*.  ==  J"-'  +  n  -'2  <'^'g+  ''"^i;J'^'*^~'«'  +  "V.'2"3* 
i"-'  a?  +  &G. 

This  equatioa  readily  identifies  itself  with  a  well-known  formaU 
connected  with  multiple  area.     In  fact,  if  we  make 
_     — **  -j» 

wp  shall  hqre 

_        1—'    X  tip.  «& 
*•  —  pin.  3  X    (.SciM.  »)■-'* 

a  fiinction  which  becomes  null  wheo  &  =  — ,  k  being  any  iotegeVt 

The  connexion  in  which  it  appears  w)ll  show  that  k  in  the  nil^. 
sequent  fonnula  must  be  interpreted  1,  2,  S.. ..  j-  n  •-   1,  or 
■i  {n  —  1))  as  M  is  even  Qt  odd.     Jn  other  words,  k  <  in. 
Restoring  then  the  values  of  5,  x,  S,  our  investigaiiofi  girea 

-  (ft  +  0' 
ad  —  ic=  „     „       s*v 
8  +  S  to*. ■ 

and  f»osequent1y 

-  (»■  -  B  e«».~-^  »  e  +  ifl) 

If  this  be  substituted  for  d  in  the  value  offx,  the  equation/" « 
=  X  is  solved ;  and  as'Mr.  Babbage  has  shown  (Essay,  Prob.  XI.) 
that  4-"  ai' win  he  ^  p'-'f'  tp  x,if  -i^  X  =  <p-'  /  f  X,  the  general 
solution  oS  -ir"":  —  X  19 


J-a:  =  f  ~' 


B*_*\ 


which  becomes  universal,  by  asslgqing  to  the  arbitrary  coellicientt 
the  values 

a  5s  »  (jr,  ij.  X,  *«  a:   4—'  x) 

h  =!  e  (x,  ^  r,  +«  X 4-""'  x) 

c  =  7  (x,  it-  X,  it'  X   it""-'  j^ 

as  I  shqwed  in  the  beginning  of  this  paper. 
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In  adapting  this  result  to  particular  caaea,  it  must  be  considered 
that  if  i)'T  =  X,  thea  is  i^'  =  a. ;  and  of  consequence,  whea 
5.  =  O,  s^^  =  O.  Whenever,  therefore,  n  is  not  a  prime  number, 
we  must  separate  from  the  solution  of  s,  =  O  such  roots  as  have 
been  anticipated  by  previous  equations.  The  legitimate  roots  of  the 
n*^  function  are  those  in  which  n  and  k  are  in  commensurate. 

An  important  advantage,  peculiar  to  this  form  of  solution,  con- 
sists in  the  facility  of  finding  the  inverse  fuactioni.  Thus,  in  the 
general  formula 

substitute  ^~'x  iustead  of  x,  and  we  obtain 

*-»       [,.-d.,i.-x) 
take  f  on  both  ades,  reduce  the  equation,  and  resume  f  ~\  the 
result  is 

Having  no  design  of  trespassing  on  the  manorial  rights  of  Mr.B, 
I  have  solely  indulged  myself  in  the  liberty  of  pursuing  a  little  in 
detail  one  or  two  of  his  general  ideas,  A  few  words  more,  by  way 
of  partial  elucidation  of  the  uses  which  may  be  made  of  these  in- 
verse functions,  shall  close  tliese  remarks,  which  I  fear  are  already 
becoming  tedious.  In  the  Journal  of  Science  {luc.  cit.  Prob.  III.)> 
Mr-  B.  has  considered  that  case  of  reversion  of  series  in  which  both 
series  agree  in  regard  of  the  signs  as  well  as  the  coefficients,  and 
lias  shown  this  phenomenon  to  be  "  nothing  else  than  a  different 
node  of  denoting  the  general  solution  of  <^  3;  =  x." 

The  connexion  between  this  case  and  those  in  which  the  two 
series  differ  in  regard  of  the  alternate  signs  will  appear  more  clearly 
by  regarding  them  as  solutions  of  the  equations 
•4'"'  «  =  '^  »  =!  y 
'h'  a;  s=   ^  -^  {_-  x)  =y      . 

^-'^-  7=1 '''(^  ^"^^>  =  y 

vhkb,  it  may  be  noticed,  are  only  particular  cases  of  the  equation 

supposing  X  related  to  ^  as  ^  was  Kof. 

If  the  values  of  the  equated  functions  he  taJten  from  the  formula 
previously  exhibited^  the  general  solutions  of  the  first  two  cases 
will  be 

when  the  direct  and  reverted  series  agree  both  in  signs  and  coeffi-   . 
cients;  and  * 

■      ■       *«=»-(:  !44) 

yi\axi  tiiey  differ  only  in  the  coefficients  of  the  even  po^^^^,[,^ 
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The  third  eaie  hts  only  the  odd  powcra  of  x  and  y,  and  the 
aheraate  rigna  In  the  two  svriei  are  diflfeitDt.  To  be  gtoeralizedf  it 
Mquimt  that  a  partkular  solation  Bhould  b«  Icdowd.  Such  »  sela* 
ti«ois 

a;  wJ-x  =  log.  tap.  (^  +  i  »)  =  log.  J^|^|-* 
iriach  gi«M^  whm  fnerled* 

S  =  -:;/=^  log-  tan.  (-J  +  i  a:  V  -  1)  =s  ic. 

This  has  been  auppowd  to  be  the  ooly  pav  of  sioes  possessing  the 
remarkable  property  described,  but  on  the  principle  so  often,  already 
leferred  to,  we  shall  have  in  general 

a:  =  f-log.taB.(-f +irti 

iat  ewn^jle^  if  fi  y  =  £%  we  shall  han 

a:  =  log."  tan.  ^-^  +  -J-  E^ 

which  will  have  the  game  property. 

pQstscrii)t. — Th*  fiiBetioas  xand  ^  wbioh  an  introdacad  togtve 
the  second  degree  of  generalization,  w«re  known  to  Mr.  Babbage, 
as  appears  firom  the  concluding  pages  of  his  Eesay,  and  particvlarly 
£Fom  the  proposition  cootaiaed  io  the  last  two  Uou  oS  f.  493  and 
the  fifst  two  of  p^  42S> 


Q^  Cinnamon  as  m  Artich  of  Commerce,    By  H.  MorshdJ,  Esq. 
Staff  Sui^eoD  to  the  Forces  in  Ceylon, 

Tbb  earliest  notice  we  hareof  eiaeamoa  ii  inExod.  xxx.  23.  It 
is  again  mentioned  in  the  Song  of  Solsmtm,  iv.  14 ;  and  in  Prov. 
vii.  17.  Casia  a  wnooime  of  ctonamoD  is  mentioned  in  Esek. 
zzvir.  19,  where  it  u  enumerated  among  a  large  variety  of  articles 
•f  laerchaodise.  *  As  ibe  vncients  were  wpplied  with  ciooxmoa 
from  Arabia,  and  the  north  and  east  coast  of  Africa,  tliey,  witJiout 

•  Sweet  cMK  It  ncnHNwd  )■  (■•  plaiw  ml  Scrtplare  (iMjab,  xlitL  34,  ud 
JerenUh,  v).  U).  b  ciDumaa  the  gatnbuiee  ialended  lo  be  daignalnl  by  (be 
•ppellAtioD  iwcel  caae?  In  both  places  i(  nidently  nieam  ■dmethlag  oied  in 
tacrifice.  Cinnamon  wu  uted  for  thia  porpoae.  Il  ii  not  proliable  Ibal  •««•( 
cane  meant  tiigar-cane,  ai  ingsr  ii  not  mealionrd  in  the  Old  Tettameiit,  and  waa 
Dot  oied  in  the  rcliglou  cannonie*  of  the  Hoiaic  diipenaation.  In  the  flnt 
pwMge  Kbere  II  li  menKoiied,  It  b  uid,  thou  bad  not  boogkt  me  sweet  ouie  mUk 
ilMiM7t  aodiiitlw  older  khipokaaof  aaeai^BKft-onaltecoMitryi  bolbpa*- 
ugei  imply  aa  arllrle  i#  mcrchaodlie  or  impoiuUoil,  not  of  native  growtk, 
Now  we  bB*e  good  antboritjp  far^ttflhiiae  tbat  the  Mgai^cane  U  tiid)|eD«a>  Id 
Palntine,  Byrla.snd  Arabia,  or  wa*  introdiwediiita  Ante  connlrki  In  tbe.eariiett 
asea.  The  cruiaderi  roiiiid  the  tngar-Mae  in  mat  sbuducc  la  Sfril,  wbkk  tkej 
called  ea*nMcltt(kaiKy««ritf I).  ^  CoOqIc 
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good  foundation,  suppoaeil  that  this  iptce  was  the  produce  of  those 
countries.*  There  b  much  probability  that  from  the  earliest  agei 
£urope  has  beeo  indebted  to  Ceylon  for  part  of  its  con*uniptioa  of 
this  article.  It  may  have  been  exported  from  Ceyloa  by  small 
vessels  belonging  to  the  islund,  or  to  the  natives  of  the  continent  of 
lodia,  U)  some  of  the  emporia  on  the  Malabar  coait,  and  lirom 
thent-e  to  Sahea,  on  the  south  eoMt  of  Arabia,  by  the  Arabs,  wbo 
were  the  6rst  who  traded  extensively  on  the  Indiaa  Ocean.  Here 
the  ships  belonging  to  the  merchants  of  Phceneeia  and  Egypt  found 
krge  stores  of  the  produce  of  India  ;  and  by  tbb  medium  tlw  de- 
mands from  all  paru  of  Europe  were  supplied.  Even  in  modem 
timea  the  commodities  of  India  were  chieBy  imported  into  £wop« 
by  the  way  of  lilgypt.  The  enormous  expense  incurred  by  trans- 
porting cinnamon  such  a  circuitous  route,  and  a  great  poit  of  it  by 
u«d^  must  have  greatly  enhanced  its  price,  and  prevented  the  use 
of  it  iron  beconing  general. 

Oa  some  occasions,  however,  the  quantity  expended  aj^ears  to 
Iwvc  been  cooiideiable.  At  the  funeral  of  Sylta  310  burthens  of 
slices  were  strewed  upon  the  pW.  It  is  probable  that  cinnamon 
fionned  a  great  part  of  the  spicea  burned  on  this  occasioo,  as  the 
BToduce  of  the  Moluccas  was  tbea  bat  little,  if  at  all,  known  to  the 
Komans.  Nero  k  reported  to  have  burned  a  quantity  of  einnamoq 
and  casia  at  the  fvncc^  of  IVi[^uea  gFcatcr  than  the  countriea  fron 
vhich  it  was  imported  produced  in  one  year. 

In  149S  Vesco  de  Gama  landed  at  Calicut.  In£ai>  commerct 
now  MiA.  a  different  mite,  and  the  Portugocae  simpHcd  Europe 
with  the  articles  which  had  formerly  passed  through  the  haads  <A 
the  Veaetians.  E^er  to  engross  the  einnamos  trade,  the  Portu- 
guew,  early  in  the  IStb  century,  arrived  at  Ceylon,  and  obtained 
leave  from  one  of  the  chiefc  to  establish  a  &ctory,  which  led  to  the 
erection  of  the  Fort  of  Colombo.  Notwithstanding  the  perffiiseion 
of  the  chief,  their  landing  was  obstinately  opposed  by  (he  Arab 
merchants,  wbo  had  for  ma^  ages  supplied  Eun^  with  einnamois 
wid  who  dreaded  an  immediate  termination  of  their  monopo^. 
Shortly  after  a  fort  had  been  huilt,  the  Portuguese  succeeded  >n 
eonctudii^  a  treaty  with  the  King  of  Kandy,  whepein  he  agreed  to 
fiimish  them  Mnually  with  124,000  lb.  of  cinnamon :  on  the  pari 
of  the  Portuguese,  it  was  stipulated  that  ftey  were  to  assist  the  King 
aad  bis  auccea«on,  both  by  sea  and  land,  agunst  all  his  enemies. 

The  tbrivii^  and  riob  settlements  of  the  Portaiguese  in  the  East 
Indiea  eventually  attracted  the  atteothin  of  the  adventurous  and 
opulent  mevchaats  of  the  States  of  Holland.  Soon  after  they  had 
gained  sane  footing  in  In^a,  ihey  became  anxious  to  engross  the) 

*  Aaiw  bifonii  ni  lk«t  calla  gi^w«  ipsnlBiMoiiity  In  that  ilrip  sf  fnrand  fWin 
tba  bay  (£  BtliH  WMl  «f  Aials  ea"  M  Cape  GbHfIhi,  miiI  Ihea  ia«Uaw4  a|^ 
tie  Indian  Ocean  la  Dear  Ibe  caut  of  Meliada,  nhcie  llwre  \\  clciaBBi*n,  but  A 
>n  Inferior  quality )  but  we  haie  no  aodoubled  antliorUj'  for  belleTiog  Ihat  ciiliM> 
nm  wna  aver  prepkrvd  Id  Afika,  aad  eiporled  as  an  article  «f  eommcrctt, 
•  6 
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cinnamon  trade,  which,  as  Baldeus  emphatically  observes,  is  **  the 
Helen  or  bride  in  contest  of  Ceylon ;  "  and  early  in  the  17th  cen- 
tury round  meuDs  to  ingrutiate  themselrea  with  the  King  of  Kandy, 
who  invited  them  to  aid  him  to  expel  the  Portuguese  from  the 
.  istaod, 

la  1612  the  King  engaged  to  deliver  to  the  Dutch  East  India 
Company  all  the  cinnamon  that  he  was  able  to  collect. 

In  163tl  the  garrison  of  Batticaloa  was  captured  by  ihe  combioed 
Dutch  and  Kaiidiitn  forces.  On  this  occasion  a  treaty  was  con- 
cluded between  the  King  and  the  Dutch  General,  wherein  it  wai 
stipulated  that  none  of  the  King's  subjects  were  to  be  permitted  to 
•ell  the  Dutch  any  cinnamon,  &c.  &c.  except  what  was  sold  by  his 
order.  He  retained  the  entire  and  exclusive  privilege  of  preparing 
and  selling  this  ariicle  of  commerce. 

Peace  was  concluded  between  the  Portuguese  and  Dutch  in  1644 
or  1645.  By  this  treaty  a  moiety  of  the  cinnamon  trade  was  ceded 
to  the  Dutch.  The  cinnamon  was  collected  in  tlie  following 
manner: — Both  parties  employed  chalias  to  cut  and  prepare  cinna- 
mon, which  was  to  be  deposited  in  a  convenient  spot  upon  the  river 
Dandegam,  near  to  Negombo.  At  the  end  of  tne  cinnamon  har- 
vest, the  quantity  collected  was  equally  divided  between  the  two 
parties ;  and  each  party  paid  the  usual  price  to  the  chalias  for  peel- 
ing their  sliare  of  cinnamon.  War  again  commenced  in  1652. 
Colombo  surrendered  to  the  Dutch  in  1656  ;  and  Jafina,  the  last 
place  of  strength  ot  the  Portuguese,  fell  in  1658. 

For  many  years  previously  to  the  entire  surrender  of  Ceylon  by 
the  Portuguese,  the  Dutch  had  purchased  and  exported  lai^  in- 
vestments of  cinnamon  from  the  Malabar  coast.  To  obtain  the 
exclusive  commerce  of  this  coast,  they,  in  the  year  1662and  1663, 
wrested  from  the  Portuguese  the  forts  of  Quilon,  Cannanote> 
Cochin,  and  Cranganore. 

.  1'he  English  merchants  were  desired  (o  withdraw  from  this  coast ; 
and  the  natives  were  prohibited  from  supplying  the  English  with 
produce  under  penalty  of  confiscation.  The  Dutch  exerted  all 
their  influence  and  power  to  obstruct  the  peeling  of  cinnamon  in 
the  territories  of  the  Malabar  princes,  except  what  was  sold  to 
themselves,  for  which  they  refused  to  advance  the  regular  market 
price. 

Notwithstanding  a  2ealoiis  perseverance,  and  a  rigid  exertion  of 
their  power,  to  prevent  what  they  denominated  smuggling  on  this 
coast,  they  did  not  succeed.  Other  nattoos,  by  paying  nearly 
double  for  the  articles  they  purchased,  were  readily  supplied  by 
the  natives,  even  in  opposition  to  the  orders  of  their  own  princes. 
These  fruitless  attempts  are  stated  to  have  been  very  expensive ; 
which  induced  the  Supreme  Government  to  pats  in  1697  »  number 
of  regulations.  One  of  these  regulations  slated,  "  that  it  was  de< 
termined  not  to  obstruct  any  more,  by  measures  of  constraint  and 
liarsbn^sSf  t)ie  navigation  of  the  MalalNtn,  »itd  their  trade  in  tliQ 
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productioDs  of  their  country,  consisting  chieBy  in  areca,  wild  cin- 
namon, snd  pepper,  whicli  the  Company  could  not  exclusively 
purchase  from  them," 

In  1687  the  Putch  imported  into  Holland  cinnamon  to  the 
amount  of  170,000 lb.  Ihis  quantity  is  stated  to  bare  been  lea 
than  the  usual  annual  importation. 

In  I7S0  they  imported  640,000  lb. 

The  Dutch  continued  to  enjoy  the  exclusive  commerce  of  tliis 
spice  for  many  years.  The  means  adopted  for  this  end  were  well 
imagined,  but  not  so  correctly  carried  into  effect.  The  correspond- 
ence between  the  Directors  and  the  Supreme  Government  evince 
the  care  that  was  taken  to  "  direct  and  command  that  no  cinnamoa 
should  be  exported  but  what  was  of  an  excellent  quality,"  ThC  ' 
DirectOTS  complain  repeatedly  that  much  of  the  cinnamon  imported 
from  Ceylon  was  of  a  bad  quality.  They  enumerated  ihe  defects, 
and  stated,  in  their  Inter  bearing  date  September,  IT^S,  that  for 
several  years  it  had  been  of  such  a  bad  quality  that  they  had  not 
dared  to  bring  it  to  the  sales,  for  fear  of  ruining  the  credit  of  the 
Ceylon  cinnamon.  On  several  occasions  they  returned  a  number 
of  bales  of  "  bad,  ill-sotted  cinnamon,"  that  the  Ceylon  Govern- 
ment might  institute  an  inquiry  respecting  the  cau^ies  why  their 
commands'were  so  much  neglected.  They  complain  much  of  the 
inspectors  of  cinnamon ;  and  add,  that  they  must  either  be  very 
deficient  in  a  knowledge  of  their  duty,  or  extremely  negligent. 
According  to-oral  information,  the  chief  cause  of  defective  cinna- 
mon having  been  exported  was,  that  the  requisitions  from  Holland 
were  always  for  a  larger  quantity  than  they  were  able  to  procure  of 
an  excellent  quality. 

Before  the  Kandian  war,  which  terminated  in  17'>6)  the  Dutch 
annually  exported  from  Ceylon  from  8,000  to  10,000  bales  of  cin- 
namon,' each  weighing  86  lb,  Dutch,  or  about  92-^  English.  This, 
war,  which  was  very  unfortunate  for  the  King  of  Kandy,  was  ex- 
tremely expensive  to  the  Dutch.  The  chief  advantage  they  obtained 
was  tke  entire  possession  of  the  harbours  and  coasts  round  the 
island.  By  the  treaty  of  peace  agreed  upon  on  this  occasion  it  wai 
stipulated  (hat  the  Dutch  were  to  be  permitted  to  baric  cinnamoa 
in  the  King's  territory  to  the  westward  of  the  Balany  Kandy,  nhicli 
is  a  range  of  mounUins  that  stretches  nearly  north  and  south,  and 
is  about  12  English  miles  west  from  Kandy.  It  was  also  stipulated 
that  the  King  was  to  receive  five  pagodas  per  bale,  or  about  5d.  pec 
Ih,,  for  all  that  which  his  subjects  barked  and  prepared  in  his  country 
to  the  eastward  of  Balany  Kandy.  The  cinnamon  collected  by  the 
Dutch  was  estimated  to  cost  them  about  this  price.  The  cinnamon 
furnished,  in  consequence  of  this  treaty,  by  the  subjects  of  the 
King  of  Kandy,  was  of  an  inferior  quality,  being  mixed  with  t^ck^ 
coarse,  and  ill-prepared  baik. 

The  Dutch  accepted  only  of  what  they  deemed  of  a  good  quality, 
«Dd  paid  for  the  quantity  they  received.  The  Ksiidian3  considered 
this  an  Doprofitable  specuUtioB,  and  soou  ceased  to  fttraLih  cinoa- 
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ffion  of  an^qualitf.  Poiterior  to  the  war  gf  l^BG  CeylsD  did  not 
export  BDniMlly  man  than  fnxn  6,000  to  7)0*^  i»l^  t>f  ciunaiooD. 
This  deJklc&tioQ  has  been  ascribed  to  the  discouraging  cooduct  of 
the  Kio^.  It  WBs  not  to  be  expected  that  hf  should  have  poitred 
cordially  into  a  meaiure  to  which  he  had  beeti  forced  to  yield  a  n<- 
luctant  acquiescence.  So  unvilliog  wai  the  King  of  Kandy  to 
extend  the  limits  for  cutting  cinnamon,  that  he  on  one  occasion 
refused  5,000  pagodas  which  were  offered  to  him  by  the  Dutch  for 
{Mimisaion  to  peel  cinnamon  for  fire  moiiths  in  a  district  to  the  ean>> 
ward  of  Balany. 

Stavdrinui,  who  visited  the  Malabar  coast  in  the  years  177^  ni' 
177s,  tays  that  an  annual  quaatity  of  1,000,000  lb.  of  cinnaoKHi 
it  laid  to  be  exported  from  this  coast  to  the  Gulf  of  Persia  and  lo 
the  Red  Sea.  A  small  quantity  is  likewise  tent  to  Europe.  This 
quantity  is  incredible. 

Fra  Paolino  da  San  Bartoloraeo  had,  fhXn  his  tong  resideace, 
profession,  and  studies,  an  infinitely  better  opportunity  of  learning 
the  internal  state  of  the  country,  as  well  as  the  export  trade,  tbati 
SUTorinas,  who  was  only  an  occasional  visiter.  He  arrived  in  Indik 
in  177€>  where  he  resided  13  yean.  He  tells  us  that  the  English 
purchased  cinnamon  from  the  King  of  Tranncore,  at  tbe  rate  of 
■bout  80  rupees  a  candy,  or  about  500  lb,  AvolrdnpcHs,  which  is 
Dearly  two  fans  per  lb.,  and  that  Malabar  supplied  at  least  6OO 
oandys,  amovnting  to  360,000  lb.  He  adds,  that  "  the  Dutch  do 
BOI  wish  the  cinnamon  to  thrive,  and  extirpate  the  trees  in  Malabar 
wherever  they  find  them,  in  order  that  their  cinnamon  which  grows 
on  Ceylon  may  not  bectnie  of  lefis  value."  The  statements  of  the 
learned  Carmelite  appear  in  general  to  deserve  belief,  except  re- 
latii^  to  the  subject  of  religion,  and  then  hit  t^nions  add  conduct 
teem  lo  be  at  variance  with  hb  usual  good  sense. 

Mr.  Wilcodce,  tbe  tranriator  of  the  Voyages  of  Stavorinos,  in 
Us  note  io  the  work,  says,  that  in  1 778,  G00,000  lb.  of  cinDaoxm 
irare  di^wstd  of  at  tbe  Europe  sate,  at  about  11*.  sterling  pet  lb., 
bdng  part  of  the  imports  from  Ceyloe.  ]n  an  appendix  lo  that 
Kwrk,  he  gives  a  statement  of  the  quantities  of  cionatnon  and  oin- 
Mmon  oil  Sold  at  the  Duteh  East  India  Company's  sales  from  1775 
tol77S'>— ' 

PooDdaof  ciofHrnonin  177S,  400,000-^1776, 4OO,0O0^1777> 

4O0,0(xv~i77e,  8SO,oo(>— 1779,  300,000. 

OiMCfliof  (Ml  of  cianaiBOii,  hi  177$,  340^1776*  lGO»177r> 
60—1778,  l«Ou-l779,  160. 

Being  aa  annual  average  of  S^OJOOO  lb,,  which,  if  sold  at  11^ 
per  lb..   Hie  rata  stated  above  fot  tbe  ytbt  1778,  amounts  to 


l^e  en^oachments  of  other  naticHis  idto  the  ciDBameh  tnde 
condnued  to  give  the  Dutch  great  alarm.  These  encroBcbmeDt9> 
which  wets  never  regarded  with  indiflhranoe,  bad  been  making 
cndoal,  bnt  steady,  advances.  A  letter  from  the  Dutch  Ih^ 
tanmofit  oddrtiscd-  to  tfe«  Suprene  Qowravamif  bMiiog  dM* 
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Dec.  29,  1787*  e^reuly  atatet,  that  "  We  have  gnat  need  of  • 
considerable  qaaati^  of  the  best  ciaoainon  t*  pat  a  Ai^  to  tb&  ooo* 
tumption  ot  the  Chioese,  and  the  cinnamoD  imported  by  other 
lutiaea  t  and  by  that  «rciimstaDce,  to  occauon  their  not  yielding  ■ 
fnSi  any  longer,  prevent  their  importBttoo  ;  and  by  these  maanf 
ours  will  retain  that  general  estimation  which  alone  can  ensure  ita 
high  price,  and  coosequenily  our  profit,"  Thtit  fears  were  too 
well  grounded  :  the  cinooaioii  impottatioDS  into  HolUnd  grbduallj' 
declined. 

The  following  is  an  account  of  the  cinnamon  imported  and  aoU 
at  the  Dutch  India  Company's  ulei  from  the  yean  l^Sfi  to  1791 
(adusive,  with  the  tale  aiBount  of  each  year  :— 

TcBft.  H>.  ^. 

1785   309,040   139,470 

1786   453,920   280,605 

1787    144,000    82,470 

1788 4B5,G00   273,765 

178»   463,400   252,785 

1790 375,920   205,045 

1791    183,765   100,235 

The  average  qvantity  boported  into  Holland  in  each  year  of  tha 
prucediog  perioa  is  345,092  lb.,  aod  the  arerage  amwal  amount 
19»,l95l  &.  beiogabout  1  If.  6d.  per  lb, 

'  Tbia  statemeDt  evinces  that  the  exportation  tif  chmMnon  was  oa 
the  decline  :  it  sdll,  however,  retained  its  price.  The  rivalship  of 
the  China  cinnamon  trade,  and  the  difiicultiei  and  tnifiedimeiita 
occasioned  by  Ae  King  of  Kandy  to  the  collecting  of  ciuaamon  ia 
his  territories,  may  be  asiigoed  as  the  chief  causes  of  the  diminu^ 
tion  of  the  cinnamon  commerce  in  Ceylon.  The  Kandian  Courts 
altfaongh  unsn«:esiful  in  the  resistance  it  made  against  the  Dutch^ 
vemained  unconquered,  and  entertained  a  proud  spirit  of  iodepend* 
ence,  a  constant  enmity,  and  deep  resentment,  against  its  inntdersj 
br  the  many  attempts  they  had  made  to  humiliate  and  subdue  its 
power.  The  misfortunes  of  both  parties  occasionally  led  to  a  ceaaa^ 
don  of  bosdlitics,  somedmes  to  mutual  concessions,  bat  never  M 
•mity. 

To  check  the  rivalship  of  the  Chinese  cinnamon,  and  to  render 
themselves  indqiendent  of  the  King  of  Kandy,  the  Dutch  adi^ited 
means  irtiicfa  experience  has  evinced  to  have  been  extrcfBclj 
|Miident. 

The  plan  they  adopted  was  tJie  cultivation  of  cinnamon  in  tbdr 
own  country.  Cinnamon  began  to  he  cultivated  in  very  small 
quantity  on  Ceylon  about  the  year  1765  ;  the  propriety  and  oeceutty 
of  the  measure  became  more  evident ;  and  succeeding  circum* 
stances  rendered  it  more  and  more  imperions  to  extend  the  culdva- 
tion  by  all  the  meaos  of  which  they  were  in  possenion.  Dr.  ThuB> 
berg,  who  visited  Ceylon  in  1778)  infivms  us,  that  "by  the  un- 
WMUed  eienioBs  9f  Governor  Falcit,  exceedingly  large  plantatiofU 
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of  cinnamon  had  been  fonoed,  and  that  th«  shoots  of  aoae  of  tht 
plaoutions  had  been  already  three  times  barked."  He  particularly 
mentioos  large  plantations  of  cinnamon  being  caltlrated  at  Sita- 
wake,  a  place  situated  near  to  the  Kandian  border^  and  about  SO 
miles  from  Colombo,  at  Grandpan,  Marendabu,  Matuia,  and 
Caltum. 

Governor  Falck  died  in  Febmaiy,  1785  ;  and  was  succeeded  in 
the  colooial  governmeiit  by  W.  J.  Vande  Graaf,  a  zealous  promoter 
of  the  cultivation  of  cinnamon.  He  prosecuted  GoVerni»-  Falck's 
nndertakiog  with  zeal,  judgment,  and  perseveraDce.  llie  district 
or  portion  of  the  belt  of  territory  possessed  by  the  Dutch,  which 
affords  good  cinnamon,  is  bounded  on  the  north  by  the  Heymcl 
river,  a  few  miles  to  the  northward  of  Negombo,  and  on  the 
«ast  by  the  river  Wallaway,  near  Hambaototte.  Beyond  these 
boundaries  few  ciunamon  plants  grow  ;  and  their  bark,  when  pre- 
pared, is  not  only  deficient  in  the  cinnamon  odour  and  flavour, 
out  sometimes  bitterish,  and  unpleasantly  tasted.  Between  these 
two  rivers,  but  particularly  between  Negombo  and  Matura,  many 
extensive  fields  were  cleared,  and  planted  with  cinnamon.  This 
must  have  been  a  work  of  infinite  labour. 

In  Ceylon  trees  and  low  brushwood  rise  with  great  rapidity,  and 
cover  the  ground  ivith  a  dense  luxuriance  of  wood  and  foliage 
which  is  unequalled,  except  in  the  richest  of  the  tropical  islands^ 
The  business  appears  to  have  been  entered  upon  with  spirit,  zea- 
lously prosecuted,  and  conducted  with  ecoQomy. 

The  labour  of  clearing  and  planting  the  government  plantations 
was  perfwmed  chiefly  by  the  native  Cingalese,  as  personal  service. 
By  exciting  a  rivalship  among  the  native  headmen,  liberally  feeding 
their  vanity  with  praise,  and  sometimes  conferring  high-sounding 
titles  upon  a  few  of  them,  and  occasionally  bestowing  upon  some  of 
the  most  active  a  gold  chain,  a  medal,  or  a  silver  billed  hanger,  the 
labour  seems  to  have,  on  their  part,  been  executed  with  some  degree 
of  alacrity.  Permanent  situations,  with  a  small  monthly  salary, 
were  given  to  some  of  the  headmen,  who  cultivated  cinnamoD  ex' 
tensively.  Many  spots  of  ground  were  planted,  particularly  in  the 
Aloet  Hoer  Corle,  near  to  Negombo,  by  granting  lands  to  the 
natives,  who  bound  themselves  and  their  heirs  to  plant  one-third 
of  the  lands  with  cinnamon,  and  to  guard  the  plants  from  being 
dvergrown  with  brushwood,  or  destroyed  by  cattle.  For  every 
pingo  (601b.)  of  good  cinnamon  produced  on  these  plantations  the 
owner  was  allowed  two  rlx  dollars  (about  3s.  6d,  sterling).  The 
■hoots  were  cut,  and  the  hark  prepared,  by  the  goveroment  peelers. 

Severe  penalties  were  inflicted  upon  perwDs  cutting,  or  otherwise 
destroying,  cinnamon  plants.  On  conviction,  the  culprit  was 
severely  fined,  sentenced  to  hard  labour  in  chains  for  a  period  of 
years,  or  banished  to  the  Cape  of  Good  Hope  for  a  term  of  25 
yeat^.    These  laws  are  still  in  force. 

Political  altercations  between  the  Colotiial  Government  and  the 
Court  of  Kandy  occurred  in  1782,  end  abo  in  1792.  During  theic 
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altercations  the  peeling  of  cianaman  in  the  King's  territoi^  tms 
greatly  interrupted.  These  interruptions  appear  to  have  cwistantly 
increased;  for  we  find  that,  on  March  2fi,  17^3,  a  letter  was  ad- 
dressed to  the  King  of  Kandy,  by  order  of  Governor  Vaode  Graaf, 
"to  inquire  if,  although  no  embassy  was  sent,  I  he  King  would 
allow  cinDamon  to  he  peeled  in  his  territories."  The  King's  letter 
in  reply  stated,  "  that  the  pntling  of  cinnamon  in  his  territories 
was  usually  allowed  when  the  Company's  ambassadors  asked  for 
teave  to  do  it ;  and  that  it  was  in  this,  and  in  no  other  inatiQerj-that 
it  could  be  done." 

The  Governor  declined  sending  an  ambassador  on  this  occasion, 
and  avows  that  he  entertained  fears  that  leave  would  not  have  been 
granted,  and  wBs  afraid  to  risk  the  cliance  of  a  refusal,  which  might 
have  prejudiced  the  respectability  oF  the  Company.  It  appears, 
however,'  to  have  been  customary  to  send  annually  a  messenger  to 
the  King  of  Kandy  to  request  permission  to  cut  cinnamon  in  his 
territory.  To  render  this  petition  apparently  less  supplicatory  and 
degrading,  they  dignified  the  bearer  with  the  title  of  Ambassador^ 
and  used,  after  the  treaty  of  1 7ti6,  to  make  a  voluntary  offtr  to  the 
King  of  Kandy  of  leave  for  his  subjects  to  collect  salt  in  the  neigh- 
bourhood of  Chilan  and  Putlam,  as  an  equivalent  for  his  permissioa 
to  cut  cinnamon.  This  proposal  was  generally  received  by  his 
Kandian  Majesty  with  strong  marks  of  disdain  and  indignation ;  on 
one  occasion  his  reply  was,  *'  My  subjects  shall  continue  to  collect 
salt  on  the  coast  as  usual ;  and  you  have  my  permission  to  cut  cin- 
namon, as  formerly."  These  embassies  were  expensive,  and  the 
ambassadors  necessitated  to  submit  to  the  most  degrading  and  humi- 
liating formalities.  By  the  treaty  of  1766,  the  ceremony  of  kneel- 
ing before  his  Majesty  by  the  Dutch  ambassadors  was  to  be  dis- 
Ensed  with.  Subsequent  events  rendered  it  expedient  for  the  . 
atch  to  yield  to  the  renewed  request  of  the  King  of  Kandy  to 
comply  with  the  ancient  usages  of  his  Court.  Neither  the  expense 
attending  the  embassies,  nor  the  indignities  offered  to  the  ambas- 
sadors, or  even  the  violation  of  right,  would  have  alone  or  conjoin- 
edly  operated  successfully  in  preventing  the  customary  aoDual 
message.  The  chief  cause  was,  that  the  Kandian  Court  received 
all  the  embassies  and  presents  as  a  homage  due  (o  their  monarch, 
who  conducted  himself  with  such  an  overbearing,  haughty  de- 
meanour, even  while  the  amhaEsadors  were  perfarming  the  de- 
grading and  abject  ceremonies,  which  inveterate  custom  had  ren- 
dered indispensably  requisite  to  approach  his  presence,  that  the 
Colonial  Government  became  alarmed  less  the  native  Cingalese 
should  suppose  that  they  were  dependant  upon  the  Kandian  Court; 
in  fine,  that  they  would  entertain  the  same  opinion  as  the  King  did 
faimself. 

By  the  year  1793,  Governor  Vande  Graafs  exertions  in  extend- 
ing the  propagation  of  the  cinnamon  plant  had  so  far  succeeded 
that  he  was  enabled  to  fiimish  the  annual  investment  from  the  ter- 
ritory of  the  Company,  including  the  plaolatioDs.     In  a  (Demofial 
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addressed  to  Genrd  V«i  Angelbedc,  his  succenor,  benifig  date 
July  15,  17M,  he  coogratulates  him  that  in  Tuture  they  wOuld  not 
be  uBder  the  nrctsaity  of  flattering  (be  Coart  of  Kandy  any  longer. 

G.  Van  Angelbeek's  government  was  short,  but  destructive  to 
the  hboun  of  (he  two  preceding  Goremon  in  the  cultivatim  of 
ciDnainon,  During  his  government  little  care  was  taketi  to  defend 
it  from  cattle^  or  to  prevent  the  plants  from  being  overgrowa  mth 
creepers  and  ooderwood. 

Ceylon  was  reduced  by  a  British  force  in  February^  l796.  The 
cinnamon  found  in  the  storeliouses  was  sold  by  the  captoTa  to  the 
^glish  East  India  Company  for  160,000/.  1  have  not  been  able 
to  ascertain  the  number  of  bales  captured  by  the  amy.  In  the 
latter  end  of  I7U7  the  quantity  <tf  13,693  bales  was  brought  to 
England. 

Mr.  North  assumed  the  goremment  of  Ceylon  in  October,  1 798* 
but  was  under  the  controul  of  the  Governor-General  in  India  until 
the  year  1802. 

The  English  Company,  like  the  Dutch,  engrossed  the  exelosive 
privilege  of  trading  in  Ceylon  cinnamon :  the  oatives  of  Ceylon,  and 
all  other  pers<His,  were  debarred  ft-om  the  smallest  participation  in 
the  commerce  of  this  ariicle.  Id  December,  1798,  a  regulation 
wss  issued  by  the  Fresident  in  Council,  Fort  St.  George,  directing 
tlut  every  ship,  &c.  on  board  %bicb  a  quantity  of  cinnamon  above 
QDWh  might  be  found,  without  authority  from  Government,  should 
be  conGscated,  tvith  all  ber  cargo ;  and  that  for  every  pound  irf 
cinnamon,  the  qiianciiy  being  less  than  20  lb.,  a  peoalty  of  50  stiir 
pagodas  shall  be  paid.    This  probihiiioa  contitmes  in  force. 

The  same  year  a  number  'of  chalias  were  sent  to  the  Malabar 
coast  by  the  Ceylon  GoTernment  to  bark  and  prepare  casta.  On 
,  proceeding  to  the  forests,  they  discovered  the  cinnamonrtree  ^w- 
log  in  great  abundance,  which  they  divided  into  the  fenaiful  sorts, 
tx  varieties,  that  they  had  been  accustomed  to  do  with  (be  cinaa- 
moo  produced  in  (heir  own  island.  Specimens  ol  th«  prepared  barii 
ivere  forwarded  to  Ceylon  for  the  inspection  of  Governor  North. 
Mr.  Brown,  the  agent  of  the  East  India  Company  on  the  HaMwr 
Coast,  considered  this  a  most  important  discovery.  1  btve  not 
ieamed  that  atiy  notice  was  taken  of  Mr.  Brown's  report. 
In  1799  the  Company  eKportcd  from  Ceylon  5642  bales. 
During  the  same  year  Mr.  Jonville,  a  French  gentleown,  who 
held  aa  appointment  in  the  Cinnamon  Department,  addressed  a 
memorial  to  Governor  North,  wherein  he  seta  forth  ihHt  he  bad 
discovered  that  a  cinnamon  plant,  when  well  taken  oar*  of,  ought 
to  produce  23  oz,  of  cinnamon  every  second  year;  whereas  those  at 
present  in  the  Marandban  produce,  in  the  sane  spaOe  of  time,  no 
mcnre  than  four-tenths  of  an  ounce  per  tree.  These  comparative 
calculations  appear  to  have  bees  made  io  a  veiy  unequal  manner. 
The  first  is  most  probably  the  amount  of  the  produce  of  a  clioice 
plant,  or  bu^h  ;  the  second  is  admitted  to  be  the  average  produce 
-of  ew^  plant  in  the  plaatatioQ.    No  aUawaace  i«  made  for  bad 
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toil,  althougfa  Hiere  are  mnny  spots  is  the  Marandbtm  Kt  steril,  ot 
otherwise  ill  nJapted  for  the  cultiTBtion  of  cinDHinon,  that  th« 
plaotii  barely  lire,  become  stunted,  and  never  aSbrd  cinnamon  of 
a  quality  fit  for  the  CompHiiy's  inVeslment, 

Goveraor  North,  whose  desire  to  promote  and  to  engrots  the 
inoBopoly  of  the  cionamon  trade  appears  to  have  been  ardent,  mt 
evidently  much  influenced  by  the  misrepresentations  and  sopfatttioal 
ailments  of  M.  Jonville.  In  1799  he  addressed  an  elaborait 
memoir  respecting  the  cultivatioB  and  trade  of  Ceylon  vinrramon  M 
ttle  'Governor-General  in  Council.  In  this  inemoir  we  findthat  be 
bad  three  ^ad  objects  in  view :  first,  to  obtain  a  sufficient  quan- 
tity of  cinnamon  annually ;  secondly,  at  a  cheap  rate;  and,  thirdly, 
to  preserve  eutire  the  Company's  monopoly  of  this  article.  Tat 
annual  consumption  of  cinnamon  throughout  the  world  he  estr- 
nated  at  5200  bales.  In  su^esting  the  means  of  obtaining  this 
quantity  he  enters  into  an  elaborate  calculatioR,  founded  bit  thfe 
■tatements  of  M.  ionville,  to  ascertain  how  much  cinnamon  th« 
Maraodhen  plantation  could  be  made  annuaHy  to  product.  Th« 
conclunon  he  draws  is,  that  this  plantation  alone  would  yield 
annually  13,618  bales.  In  prosecuting  this  subject,  he  stroAgl^ 
and  precipitately  TBCommends  the  imniediate  grubbing  op  of  thft 
tiiDininon  plants  in  the  Kaderane  piantatfcm,  and  in  the  intlu- 
neraUe  small  plantetions  which  were  found  in  the  private  propeny 
of  individuals,  and  eventually  the  plantationa  of  Eiiele  and  Morotta. 
The  enormous,  exaggerated  efitmiation  of  the  eventual  produce  of 
Ae  Merandhan  platitttion,  otmsequential  to  an  ithproved  mode  of 
cultivation,  led  to  unfortunate  results,  and  ftffi>rd  a  strong  instance 
of  the  propriety  of  much  caution  being  uKd  befbre  a  mere  specu- 
lative theory  should  be  adopted. 

Among  the  causes  which  induced  Gavetavc  North  tb  recotnmenj 
the  uprooting  of  ^e  cinnamon  growing  in  the  plantatioQ  of  £kel« 
ud  Morotto,  he  mentions  their  pntximity  to  the  scd.  His  imagi- 
VBTf  (e»n  respecting  smuggling  contributted  greatly  to  hiA  entn'taln- 
im  an  opinion  ttut  the  cinnamon  pmduced  in  these  plantation^ 
might  be  cut,  and  exported  ia  a  cantrabaAd  tntmiier.  tn  tbh 
inemoir  tbe  aneual  expense  irieUivM  m  aetnuffl  o(  tfa<e  CSnoammt 
Sntanment  is  esrimateid  at  pt^fodbi  30,409  29  52. 

M  doei  Hot  appear  That  Govtrmitr  North's  sugj^Mfidns  were  XhUbti 
attended  to,  or  that  bis  iteoiitiniettdnions  w«rt  Sddpted  by  tlW 
Governor  in  Council.  The  clnAMWUi  Was  permivwd  »  rfci!tWitL  Id 
Ibe  phtntariona  wbieh  wer«  iiMbinntMf^ed  to  1»e  gruttUed  up,  tiHi 
the  Marandban  comioaed  to  be  c«)tivM«d,  but  wtth  mo  extraei^^ 
fluy  ewe.  The  discortlnnt  opirilotts  of  Govermtt-  Nortit  and  M. 
JoQvitle  probably  contributod  to  prAbitt  tbe  ioimedltfffi  Adoptidn  of 
my  innmrtant  ifieasure. 

in  September,  1800,  vn  fiAd  M.  J^hviUe,  ta  H  nrfMA^Al  8d^ 

dressed  to  the  Oovemdr,  Mttmgly  reeomtiimding'  th«  rtwritt^  vf^  « 

all  tbe  cimataon  ^Dt%  not  only  itt  (h«  ^tMlost  iM  fflrtlt  «atf 

a  2 
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Morotto*  but  even  in  that  of  the  Manindhnii,  and  su^esttng  (he 
propriety  of  cultivating  tlie  Kaderane  plantation  alone,  which  he 
deemed  adequate  to  furnish  the  usual  annual  investment. 

Sy  the  treaty  of  Amiens,  concluded  in  Match,  1802,  the  Bata- 
vian  Republic  ceded  to  his  Britannic  Majetty  nil  ^eir  possessions  in 
the  hlaod  of  Ceylon  which  belonged  before  the  war  to  the  Umted 
Provinces.  Hia  Majesty's  Ministers,  deeming  it  prudent  to  permit 
the  Company  to  continue  to  enjoy  the  monopoly  of  the  Ceylon  cin- 
namon trade,  entered  into  an  agreenient  with  the  Directon,  which 
agreement  stipulated  that  the  Ceylon  Government  should  fnmish  to 
the  agent  of  the  Company,  who  was  to  reside  at  Colombo* 
400,000  lb.  of  ciDnamon,  or  about  4,324  bales  of  92^-  lb.  each; 
for  which  they  engaged  to  pay  at  the  rate  of  3i.  sterling  per  lb. 
What  cinnamon  happened  to  be  ctdlected  beyond  this  quantity  was 
to  be  burned;  and  toe  Company  agreed  that  whenever  the  cinoa- 
mon  fiirnished  was  disposed  of  at  a  higher  rate  than  to  afibfd  five 
per  cent.  proGt,  after  defraying  all  expenses,  the  surplus  was  to  be 
phwed  to  the  credit  of  the  Ceylon  Govemmeot.  The  Company 
was  to  be  allowed  five  per  cent,  upon  the  value  of  all  cinnamon  sold 
by  the  Ceylon  Government  for  the  suj^ly  of  the  maritets  in  India, 
but  none  was  to  be  disposed  of  in  India  at  a  rate  lower  than  5s. 
per  lb.  Tliis  agreemeot  was  concluded  for  the  year  1802 ;  attd  I 
am  not  aware  that  any  very  material  alteration  in  the  terms  of  the 
contract  has  since  been  adopted. 

The  dispatch  which  announced  to  the  Ceylon  Government  the' 
conclusion  of  this  agreement  recommendea  that  the  cinnamon 
plantatiotu  should  he  limited,  so  as  not  to  produce,  one  year  with 
another,  a  quantity  larger  than  that  contracted  for  by  the  Com- 
mittee ;  and  should  the  island  be  able  to  aSbrd  a  surplus  quantity, 
the  Miuister  recommended  that  a  part  of  the  cinnamon  pluitations 
ahould  be  converted  into  cocoa-nut  gardeus,  and,  where  the  soil 
would  permit,  into  rice  grotmds.  This  reccnnmendation  appears  to 
have  been  made  in  consequence  of  an  errtxieous  opinion  respecting 
the  ease  with  which  cinnamon  muld  be  collected,  and  the  &cili^ 
with  which  it  might  be  cultivated.  It  is  impossible  to  tay  how  far 
Governor  North's  memoir  contributed  to  the  Miuiiter's  mistake. 
The  contracting  parties,  eager  to  retain  the  monopoly,  and  appa- 

.  lently  ignorant  that  cinnamon  was  produced  in  many  other  paits  of 
the  worid,  as  well  as  Ceylon,  adopted  the  most  eSeciuat  means  b> 
frustrate  their  own  news,  by  limitmg  the  cultivation  of  cinnamon, 
and  by  restricting  its  expectation  coouderably  within  the  annual 
consumption  of  tte  inhabitants  of  the  whole  world.  By  these  re- 
strictive measures,  a  premium  was  ofiered  to  the  rice  merchants  <^ 
other  countries  to  endeavour  to  procure  cinnamon  at  a  cheap  ratef 
and  consequently  to  undersell  the  Ceylon  cinnamon.  The  Ceylm 
Oovernmeot  appears  to  have  entertained  serious  alarms  that  the 
narket  wouldbeoverstocked  with  cinnainon  the  produce  of  Ceylm; 
and,  anxious  to  .pieveat  a  reduction  of  the  pnce  of  the  article. 
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adopted  a  most  estraordioary  measure,  which  was  to  employ  work- 
mea  to  root  up  the  ciDoamoti  in  maDy.of  the  pJantationa, 

On  Feb.  19,  1802,  the  Chief  Secretary  to  GovernmeDt  addressed 
a  letter  (from  which  the  following  is  an  extract)  to  the  President  of 
the  Board  of  Revenue  and  Commerce. 

"  It  being  the  intenlipn  of  hb  Excellency  the  Cjorernor  that  all 
the  cinnamoD  gardens  belonging  to  Government,  except  those  of 
the  Manbdhan,  Kaderane,  Morotto,  And  Ekele,  should  be  disposed 
of,  his  Excellency  requests  that  you  would  give  directions  to  the. 
Agents  of  Revenue  and  Commerce  in  whose  districts  there  are  any 
cinnamon  gardens,  to  advertise  that  they  will  be  sold  by  public  out-. 
cry  on  tbe  flrst  of  May  next:  the  purchasers  to  bind  themselves  to 
root  oat  all  the  cinnunoo  trees,  and  destroy  them ;  and  all  such 
trees  beloi^ng  to  primte.  persons  must  likewise  be  destro^." 

lliia  measure  conduced ,lhe  ropting  up  the  cioDamoD  in  many  of 
the  {daotttions.  In  all  those  which  were  doomed  to  destruction  the 
[Plants  were  entirely  Delected,  and  allowed  to  be  overgrown  with 
creepers  and  bru^wood,  or  browsed  upon  by  cattle.  No  imusoal 
activity  was  exerted  to  promote  the  cultivation  of  the  four  unde-. 
stroyed  plantations.  FoKuoately,  however,  the  business  of  uproot- 
ing the  plants  wasa  vrark  of  great  labour ;  and  the  purchasers  of  a 
number  of  the  plantations  &iled  to  perform  their  agreement  to  il», 
eomfdetion.  Notwilbslandbg  the  unforeseen  aid  of  these  planta- 
tions, the  usual  investments  became  greatly  reduced,  and  were  ob^ 
tained  with  infinite  labour. 

In  July,  1805,  General  Maitland  assumed  the  government  of 
Ceylon.  One  of  the  6rst  sets  of  thb  government  was  to  arrest  the 
pn^reas  of  the  dispoliation  of  the  cinnamon  plantations.  He 
readily  saw  the  [uopnety  of  encouraging  and  incieasing  the  cultiva- 
tion of  cinnamon,  and  adopted  means  which  have  been  followed 
with  great  success.  During  his  government  the  annual  investments 
continued  gradually  to  increase,  and  many  hundred  acres  of  new 
ground  were  planted.  I<ess  dependance  was  now  placed  on  tha 
supply  from  the  Kaodian  territory,  which  was  always  uncertaio, 
ana  subject  to  many  impediments.  His  successor  has,  with  un- 
abated zeal,  prosecuted  the  same  policy :  he  has  been  particularly 
attentive  to  improve  the  situation  of  the  cast  of  petite  em[4(^ed  in 
its  cnltivation  and  preparation. 

The  following  is  an  sccoimt  of  the  quantities  of  ciqaamoo  be- 
longing to  the  East  India  Company  sold  at  their  sales  in  the  years 
1803  to  ISIO  inclusive,  with  the  sale  amount  thereof  j  likewise  the 
quantities  retained  for  home  conKumption  t — 


RettineA  flir 

Yw. 

Quutiiy  «M. 

AttOODt 

JlOdnC  CoiUDDiptiOBa 

1803    .. 

...  287,2671b.  ., 

.     63,504/. 

...     8,7621b. 

1804    . 

.  . .  357,68S    . . . 

.     78,659    . 

...     9,830 

1805   . 

. . .  200,962   , . . 

.     52,565   . 

...     6.672 

1806    . 

...  261,196   ... 

,     61,216   . 

...  lo;38a 
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Reblned  for 
Tcai.  QBaatttj  loM,  Amaaot.         Haai  ^DMmpl)*«. 

J8O7    366,r4C'lb.  . .  116,501/.    ,.,     7,94?  li>. 

180S    834,631    ....  114,974 13,116 

1809    ....  433,624    ....  153,626    ....   10,267 
laiO   305,»54   125,558 11,&64      ' 

being,  on  an  avenge  of  eight  years,  SlfliSSB  )b. ;  and  tbe  sale 
UDOuot  95,8i25^.  per  aoQum,  oi  abbut  6s.  per  lb.  The  unalt 
quantity  retained  for  hooia  oonsumptioo  it  sot  ioctuded  in  this 
calculation. 

This  statement,  i^en  oompared  with  the  vooount  of  tbe  ainna- 
mou  imptxted  and  sold  at  the  Dutch  Eaat  In^  Company's  Mies  io 
the  years  1766  to  l/dl  tecluHve,  proves  that  tbe  annu^  quantity 
of  cinnamon  imported  ftom  Cfylon  was  censiderably  rednoed,  and 
that  the  [»'ice  was  diminished  to  nearly-  one-half  the  sum  for  which 
it  was  a(M  hy  the  Dutch.  The  large  Imjportatloas  of  dnnane^ 
which  have,  under  the  deBomination  of  cario,  for  BOiae  time  past 
been  exported  frsm  Canton  ieto  Great  Britaia,  America,  as  well  a» 
the  British  setilements  in  India,  are  the  c^ief  apparent  causes  oi 
the  dhninished  demand  for  C^yloa  cuDMnon,  a*  well  as  of  in  *»• 
dnced  price. 

I  have  not  been  able  to  discorer  a  good  leasoo  for  supposing  that 
A!>  traffic  is  oE  long  standing.  The  Dutch  about  tbe  year  IJif 
began  to  apprehend  a  formidable  rivalship  in  tbe  monopoly  of  the 
cinnamon  trade  from  the  Chiaese,  As  the  esportation  of  pinnainoD 
from  Canton  has  increased,  the  demand  from  that  produocd  oa 
Ceylon  ha^  been  on  the  decay,  and  the  price  reduced.  The  cioT. 
namon  exported  ftom  Canton,  although  in.  geaen)  of  an  inDtrio* 
quabty,  can  be  purchased  at  »  comperatjrety  low  rate,  awl  may  bo 
■old,  even  with  a  large  proSt,  far  under  t-be  Ceyton  cinnanioOf  ' 

llie  following  are  the  quantities  of  casia  imported  and'sold  at  tbe 
Company's  sales  from  1804  to  1806  inclusive,  with  tke  sale  aiBoaat 
ind  average  price  :— 

Tear.                    Cwl.  A^cwaf*  qTi)>»Bf*-««t„ 

18P4 1,507   •  I7,43S/.     ....   ML  lU    -id. 

1805    4,2S2    43,«02   ......   10       0     lO- 

1806  ......  1,588   7,881    4     ]»      4 

1807   911    3,781    , 4*0, 

iSOe ,      381    3,891    ..10       4       S 

The  greater  part  of  these  quantities  of  oasia  came  from  China. 

Under  the  denomination  of  cosia  bode,  the  following- quantities 
of  the  rccepiacle  of  the  cinnamon  berry,  were  imported  and  sold 
at  the  East  India  Company's  sales  in  the  yean  1801  to  1808 
inclusive,  together  with  tbp  sale  ampuni^  and  avenge  pnce  per 
cwt.;—  '  6  . 
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Year.  Cw(. 

1804  ......  678    . 

1805    620 

180S    292   , 

1807    0   , 

1508   94   . 


Atcm^  price  per  cwt 

47831.. 

....  ?;.  Is.  m. 

4200   .. 

....     8     1     6 

1?37   .. 

...     5  18  11 

China  exported  in  the  year  1805  into  the  British  settlements  ih 
India  the  product  of  the  cinnamon  plants,  under  the  denomiDStioti 
of  casia  and  casia  buds,  to  the  value  of  7%'>70  rupees : — 

Calcutta  imported  to  the  value  of  rupees . . .  19,134 

Bombay 51,190 

" '    •  2,346 


Sonw  part  of  this  cash  was'  exported  fmvn  Calcutta  to  Londook. 
Bombay  supplies  the  nafkct  of  Massuah,  judda,  Aden,  Bnsbh^ 
&c.  and  a  g;reat  put  of  the  eoasumption  of  thU  artklo  in  the 
Arabian  Gulph. 

In  1810  and  1811  CSiIoa  exported  from  Caaton  io  country  ships 
to  the  British  settlement*  casia  to  the  amount  of  3019^  piquets,  oT 
401,527  lb. :  in  r^ular  ships,  6  peculs  9DS  lb.  In  the  saiae 
•cason  vere  exported  frtwi  Cantos  inAaKrioaa  ship*  KM  prouls, 
or  199,977  lb. 

This  quastity  of  casia  is  itDported  Into  Canton  from  theSiM^oo, 
Archipehigo,  and  other  islands  in  these  seat,  and  the  difiercnt  porIB 
of  Cochin  China.  We  have  no  good  authority  for  belicvuig  thtt 
any  of  it  is  ppodueed  in  China. 

Ilie  following  Is  a  statement  of  the  quantity  at  cinDamon  prei. 
pared  in  C^oo,  the  quantity  rejected  on  inspection,  and  the 
number  of  pounds  exported  aaouaity  on  account  of  the  Bast  India 
Company,  from  the  year  K)04  to  1814  inclusive  with  the  aeaual 
expense  ^  the  Gntuunon  Dtpartment  from  I8O7  to  IKH  in^ 
elusive :— 


Tew. 

>— 1 ] 

QOMIlt, 

prepared. 

Qawilllj 
n-jccud. 

Quuilily 
eiporlMl, 

.    Abmul  EiprMe. 

lb. 

lb. 

ib: 

1804 

319,e3l 

70^8 

347,716 

1805 

858,l« 

8I,ISS 

336,985 

IIOS 

SM.ITl 

Ut  DolUn. 

iw 

44T.4M 

T«,8S8 

S14.BS5 

I8C,«T0  ... 

iB,ot4  4  a 

lacw 

4S&,MI 

H,251 

413,810 

i3e,oei  ... 

14,088    4  ID 

1809 

S8S,S58 

808,783 

313,575 

155,84s  ... 

16,6i3     9     4 

1810 

«s.effl( 

410,337 

130,738  ... 

13,944    •    S 

4m,809 

371,480 

11,189 

4e3,r3 

31S.I84 

43,933 

S74,a(B 

40*,417 

17,SBS 

S86,4S5 
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This  statemeot  sliows  that  the  average  BDDual  exporlatioa  of  cin- 
ntmon  od  account  of  the  CompaDy,  from  the  year  lti04  (o  1B06 
inclusive,  amounts  to  2U0,018  lb. ;  und  ihut  from  the  year  I8O7  to 
1814  inclusiue  it  ainouDts  to  370,913  \\>.,  and  the  annual  expense 
for  this  period  to  14,223/.  or  about  ^d.  per  lb. 

For  a  number  of  yean  included  In  this  period  the  premium  upon 
bills  drawn  upon  the  Company  on  account  of  the  investment  can 
not  be  estimated  at  less  than  30  per  cent.  This  premium  is  evi- 
dently amply  adequate  to  liquidate  the  expense  incurred  annual^ 
1^  Government  on  account  of  the  culilvaiion  and  preparation  oS 
cinnamon. 

In  1604  R  considerable  quantity  of  oil  was  distilled  from  the  re- 
jected cinnftmoQ :  the  quantitv  I  hare  not  been  able  to  ascertain. 

The  Ceylon  Government  nas  for  a  number  of  years  annually 
disposed  of  part  of  the  rejected  cinnamon  10  private  merchants,  and 
generally  at  about  2^.  per  lb.  The  merchants  purchase  it  with  the 
avowed  purpose  of  supplying  the  Indian  markets :  great  part  of  it, 
however,  eventually  reaches  England  under  the  denomination  1^ 
casia. 

CiniuuiKM)  oil  to  the  amocnt  of  about  S^OOO  oz.  has  whhin  these 
few  months  been  prepared ;  a  part  of  which  bu  been  forwarded  to 
Hogland. 

By  the  fiiragwig  (tatemeut,  U  will  apfwar  that  the  Ceylon  Go- 
vernment gain  very  considerably  by  the  cultivation  and  preparatioB 
of  ciBnanlon,  Cinnamon  beii^  a  ataple  commodity  on  Ceylon  and 
the  Malabar  coast,  and  as  these  situations  potsess  many  peculiar  and 
natural  advantagef  for  extending  the  commerce  in  this  article  of 
trade,  it  a|q>ears  to  he  a  great  want  of  ibresight  or  industry  to  look 
with  an  ejre  of  indiSerence  upon  the  rapidly  increasing  trade  of 
China  in  cmnamon.  The  cultivation  of  cinnamon  might  be  carried 
to  any  nlent  on  Ceylon,  and  with  every  prospect  of  profit. 

The  dieapnaa  of  labour,  in  censequeoce  of  the  degree-of  ser- 
vitude under  whiah  the  cbolias  sfe  held,  and  the  universal  prepos- 
sessloQ  in  ftvour  of  the  Ceylon  cinnamon,  are  peculiar  and  powerful 
adnntoges,  which,  if  judiciously  improved,  may  greatly  contribute 
to  TepreM  the  China  cinnamon  trade,  and  to  make  it  a  profitable 
enterprise  for  the  possesson  of  Ceylon. 

Captain  Mclborn  mentions  a  circumstance  which  renden  it 
almost  unaccountable  why  the  Malabar  cinnamon  is  not  a  more 
powerful  rival  to  the  China  trade  in  this  aiticle.  He  tells  us  that 
the  Canton  price  current  of  casia  in  1S09  and  l^'O  was  20  Spanish 
dollars  per  pecul,  .or  about  dd.  per  lb. ;  and  that  casia  is  exported 
fiom  MaQgalofe  at  frcqp  eight  to  nine  pagodas  per  candy,  or  abont 

ad.  per  \\>, 

In  addition  to  the  China  cinnamon  trade,  we  may  now  expect  to 
have  to  pomhat  with  the  Dutch  in  the  commerce  of  this  article. 
This  pepple  are  intimately  acquainted  with  the  spice  trade,  and 
particularly  witii  that  cff  .ciooimiDQ-    The  caterprlsiog  sod  p«[sC'< 

DcmizedbvGoOglc 
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vning  char&cter  of  the  Dutch  a  proverbially  known  j  and  the  pos- 
■osdn  of  Java  have  powerful  meaos  in  their  hands ;  so  that  we 
have  no  mean  antagonists  to  oppose.  Batavia  may  become  the 
depot  of  the  ciDnam<H)  produced  io  Sumatra,  the  extensive  island 
of  Borneo,  the  Philippine  and  Sooloo  Islands;  and  should  these 
islands  not  afbrd  a  suEltcient  quantity  to  supply  all  demands,  ciit- 
oainon  can  be  furnislied  to  a  very  great  extent  from  Tonquio  and 
Cochin  Chba.  The  English  at  one  time  cut  coDsiderable  quantities 
of  cinoamoD  in  Sumatra,  and  bad  chaliasgwhom  they  enticed  iron 
Ceylon,  to  prepare  the  bark.  The  quality  of  the  cinnamon  pre- 
pared by  these  people  is  stated  to  be  equal  to  the  finest  in  Ceylon. 
rhe  Dutch,  eren  when  they  had  possession  of  the  coasu  of  Ceylon, 
fmrchased  the  cinnamon  produced  in  Samatra,  which  they  exported 
to  foreign  countries  as  Ceykm  cinnamon. 

To  rival  the  excellence  of  die  cultirated  cinnamon  of  Ceykm,  tb« 
Butch  will,  in  all  probability,  adopt  measures  for  cultivating  it  in 
the  island  of  Java,  or  in  some  of  its  imtnediirie  dependencies.  A 
productive  cultivation  must  be  a  work  of  time ;  and  a  period  of  20 
years  will  elapse  before  their  exertions  in  cultivating  cinnamon  can 
greatly  intmere  with  our  present  monopoly  of  that  of  the  finest 
quali^,  for  which  we  are  chiefly,  indebted  to  the  uowevied  and 
judicious  exertions  of  the  Dutch. 

it  is  very  evident  that  our  interest  strongly  points  out  that  we 
should  exert  the  powerful  means  which  circumstances  have  placed 
in  our  power  to  cuhinte,  collect,  and  export,  a  greatly  increased 
quantity  of  dnnamon,  with  the  view  of  supplying  the  markets  of 
DMh  Europe  and  America ;  so  as  to  render  the  trade  less  imme- 
diately profitable  to  our  rivals,  «nd  less  enconrapng  for  them  to 
attempt  eventually  to  monopolize  tlie  commerce  of  this  very  im^ 
portant  article. 

This  plan  is  evidently  more  laudable,  and  promises  to  be  as  sue- 
'  cessful  as  measures  of  restraint.  The  conduct  of  the  Dutch  in  their 
attetnpta  to  preserve  the  monopoly  of  the  clote  and  nutmeg  trade 
should  be  regarded  as  a  beacon  to  prevent  us  from  splitting  upon  the 
ume  rock.  They  were  anxious  to  engross  the  trade  in  these 
articles ;  it  is  our  interest,  exclusive  of  the  produce  of  our  own 
settlements,  to  reduce  the  ciniuunon  annually  exported.  They  dis- 
cxtvered  that  cloves  and  nutm^  were  not  confined  to  the  islands 
and  establishment  which  owned  their  way.  We  know  that,  although 
Ceylon  produces  cinnamon  of  a  quality  unequalled,  yet  we  aba 
know  that  the  plant  abounds  in  the  eastern  islands,  and  that  tbey 
•Sbrd  large  quantities  of  a  secondary  quality.  We  have  also  strong 
reasons  to  believe  that  these  islands  would  aSbrd  cinnamon  which 
wsuld  rival  the  finest  on  Ceylon,  were  an  equal  attention  extended 
to  its  culture  and  preparation. 

The  Dutch  naed  every  means  in.  their  power  to  limit  the  produce 
poA  diminish  the  exportation  of  cloves  and  nutmegs.  Thb  wat 
done  to  increase  the  value  of  these  articles.  These  restrictive 
miwilie*.  led  to  smuggling,  the  cultiratioa  of  cloves  and  aainK|p 
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in  diff«rent  countf  iei,  and  to  Tojr^i  to  aKertinn  whether  ifavy 
grew  in  ulanda  and  lituationa  wUch  had  apt  bsen  onScitiill;  ex- 
plered. 

We,  on  the  otlMr  band,  hav*  not  coHoctad  and  azportad  all  the 
CJanamon  which  wc  might  have  done ;  and  in  so  far  m  wb  have, 
bom  ioatientlon  or  indifiereoce,  onutted  to  supply  the  deoMndi  of 
Europe  and  America  with  CejloD  ctnaamon,  thii  ni^lect  hu  cm- 
trihuled  tg  eacouoBgt  the  importation  of  cioaamoa  from  China, 
which  i»  sow  veiy  geaerally  lubidiutsd  for  the  fineat  C^Ibb  ci»- 
ntBpon. 

.  The.  mean*  ad<^ted  by  the  Dutch  to  obtiiin  th«  exch«Te  trade  ip 
okive*  and  nutmegt  are  worthy  of  attention,  became,  froai  Ihe 
aimiWity  of  our  profpeeti,  their  faikire  may  teach  us  to  av«id  ihf 
same  ioeSectual  or  hurrful  meamrcs,  and  perhaps  open  our  eyes  to 
■  oiore  libeml,  aad  not  impfobably  to  a  moee  efficient  aod  advan- 
tageous policy.  Shortly  after  ibey  h'qd  estaUiihfd  tbeai^lvc&  in  the 
MoluGcaa,  they  attempted  to  oonfioe  the  growth  of  the  clove  trees 
to  tke  iflaods  of  Amboina,  Honimoa,  Oma,  and  Noussalant;  and 
ths  aulmeg  tree  to  the  ialaod  trf  Banda.  To  cany  tbeb'  intentions 
ialo  efiect,  they  employed  extirpators  to  destroy  the  dove  Mid 
DnBDeg  trees  that  grew  in  tha  nugbbouruig  islands  which  owned 
their  sway ;  and  they  paid  an  annual  tribute  to  tbe  Kmgs  of  Temate^ 
Tidor,  and  Bonloo,  to  permit  and  asust  the  extirpators  to  destroy 
tlie-tsees  aihteli  abounded  ia  the  Arabipebtgo,  of  which  they  weie 
umters.  When  tbe  crop  of  doves  and  nutmegs  was  ahundaut, 
they  buracd  large  quantities,  sometimes  in  the  islands  whera  they 
were  produced,  and  s<mielimes  afier  they  had  been  landed  in  Hol- 
land. The  contraband  trade  between  tbe  ^iee  islands  and  the  hago 
jdbnd  of  Celebes  ihty  never  could  prevent.  Tbe  English  had 
generally  an  establishment,  either  on  the  main  land  of  Borneo,  o| 
some  of  its  dependencies;  by  which  means  they  were  always  readily 
Wfnlicd  by  the  natives  with  whatever  spioea  they  reqaircd^  as  they 
peia  a  hi^er  price  for  them  than  the  DMch. 

C^Jtain  Forrast  ascertained  that  the  nutmeg  tree  grew  in  New 
Guinea,  aad  traiuplanted  a  number  of  plants  to  the  Philip^na 
Jslands.  The  French  have  succeeded  in  utroducing  tha  dove  and 
nutm^  trees  into  the  lika  of  Fnoee  and  Bourbon.  Tbcy  have 
likewise  introduced  them  into  Guiana  and  Cayenne.  In  ttie  year 
17S&  there  were  10,41G  clove  trees  on  tbe  Isle  of  France.  The 
Ei^lish  also  have  cultivated  the  clove  tree  ia  the  West  India 
iplaads.  Maitinicoin  the  year  1797  imported  into  London  S80  lb. 
•nd  the  year  following  200  Ib^ ;  St.  Kitt's,  2381  lb.  The 
Mttienc  Gopidity  of  the  Dutch  evcBlually  mined  their  own  pros- 
pects. Had  tbcy  been  contented  with  maderate  prafits,  the  incite- 
ment to  a  contraband  trade  would  have  been  much  diminiriicd,  and 
fijreign  nations  would  have  bad  fewer  incentives  to  incw  much 
expense  and  labour  in  cuhtvating  sfHces  in  their  own  establisbmeata. 
Our  situation  with  rward  to  the  cinnamon  trade  is  in  many  respect* 
wnilar  to  tbit  of  the  Putob  ilk  tbe  cconm^rce  ^  ctovw  aad  natineg)  a 
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we  have  too  bng  gued  with  i  frigid  indifference  npan  the  rapidly 
incrcwiDK  cinnamoa  tnde  of  the  ChiDcte,  and  treated  with  cootentpt 
their  conaieice  io  this  article.  Should  it  not  rather  h^vo  excited  lu 
to  adopt  dftctual  »mm  to  supplythe  demand)  of  the  westeiB  worU 
ftoto  our  owo  cstablishiDents  ?  Even  admitting  thu  the  ciDoamoa 
exported  from  China  a  infafiop  t*  the  pnoduce  of  Ceybo,  its  quality 
bcHvever  is  such  as  to  mm  aa  a  substittite,  and  maj  eventually  rinu 
thr  best  we  can  piuducc.  The  third  quali^  of  the  Ceylon  ctooainoa 
is  by  many  considered  txfui,  if  mot  sup^nor,  to  that  brought  from 
Ckioa,  aod  could  in  aU  probabUiiy  be  supplied  at  u  low,  if  not  a 
lower,  price.  This  qualhy  of  cumamon  might  in  Ceylon  be  oolr 
kcted  to  an  almost  unlimited  quantity.  A  large  importatlaa  of  this 
sort  into  the  London  market,  and  sold  at  a  modrrate  pro'Gt,  would 
)n  all  profaabUity  sooa  Icmcb  the  demand  for  that  imported  from 
CtaiM. 

B^  the  London  f  rice  Currant  of  ^n,  10,  1615,  we  find  thf 
different  qualities  of  chinamon  qnoted  at  from  Ss.-^d.  pnlb.  to 
ISj.  8d  The  finest  qaalily  is  b«ooming  lower  in  prioc.  la  the 
■am*  PQce  CHireot  casia  is  quoted  at  from  'lOiL  to  A&l.  pa  owt.  or 
from  about  "Js.  to  fti.  per  lb.  Inforii^  that  the  tlurd  sort  of  Ccyloq 
fiiDDamoQ  is  of  as  good  a  quality,  and  will  fetch  as  hig^  a  price  aa 
the  Chinese  dnnamoo,  the  punhasm  of  Ike  rejected  Ceykm  oio- 
namoa  must  have  fouad  a  good  market,  and  have  at  least  lately 
made  a  profitable  speculatioii.  Cinnaawa  oil  is  quoted  at  from  tiSft 
to  26j.  per  oz.  To  procure  an  ounce  of  cinoamoo  oil  about  1 )  lb; 
<f(  otuBaQion  an  required.  While  the  oil  letches  tfaii  price  only^ 
the  Ceylon  GoHernraeot  cannot,  comidering  the  expenses  ineurredi 
realise  much  more  than  \s,  6d.  per  lb.  for  the  cinnamon  used  m, 
distillation  ;  and  it  will  evidently  appear  that  when  2s,  per  lb.  can 
be  obtained,  theie  is  in  general  very  litt)e  enoourageaMOt  to  expend 
much  cinnamon  in  making  oil. 

The  most  eertain,  and  undoubtedly  the  most  avowable  means  of 
acquiring  or  preserving  a  monopoly  of  an  article  of  commerce  is  tD 
lunish  it  in  abundance,  at  a  comparatively  cheap  rate.  Ilie  ex-> 
portation  of  the  third  quality  of  cinnamon  would  very  conaderably 
eootribute  to  this  desirable  end.  Great  pan  of  the  amall  quaotity 
which  has  been  expoitied  hat  found  its  way  into  Europe  and  Ame-> 
lica  under  the  denominatioQ  of  casia.  The  duty  levied  upon  thai 
which  has  in  trade  been  stiled  casia,  sboiild  be  t&e  same  as  is  levied 
upon  cinnamon,  or  the  duty  upon  Uie  third  quality  of  ciDnamoa 
should  foe  reduced  to  that  which  is  paid  upon  the  importatioD  of 
the  casia  of  commerce.  The  exportation. of  cinnamon  of  this 
anility  to  England  would  M  any  time  have  been  of  importaace  to 
tne  trade  of  Ceyk>D}  but  in  consequence  of  the  recent  entire  sukn 
jugntioo  of  the  interior  of  th*  islands,  this  measure  becomes  of  in* 
(nitely  gream  consequence.  By  the  fortunate  tev  ojiaatioii  (tf  the 
Kandian  war,  the  sources  and  opportnaities  for  cotlectiag  and  pie- 
paring  cinnamon  are  greatly  iaercased.  The  enlaigsd  qiuntity 
prociwl*  will,  hovevei^  be  (^iafly  of  the  thivd  aen  j  a«d  trndmit 
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some  means  be  adopted  for  collecting  and  exporting  this  qnflli^  of 
tinuamoD,  it  will  appear  like  neglecting  one  of  the  many  advan- 
tages which  promise  to  follow  thb  very  important  acqisiition.  With 
the  exception  of  the  mrrow  indented  valleys  which  intersect  the 
bills  and  mountains,  great  port  of  the  interior  of  Ceylon  is  covered 
wilblo%  trees  aod  law  breshwoodin  the  most  luzuriaat  degree  of 
vegetation.  The  moat  rugged  and-  difficultly  acccsuble  moantaina 
and  situations  abound  more  with  large  trees  than  those  hills  or 
eminences  whose  decHvity  is  mere  gradual,  and  whose  nirlace  is 
more  even.  This  arises  chiefly  from  the  cbena  or  dry  grua  culd> 
vation,  which  is  much  practised  upon  the  moat  ncceaitble  of  the 
hills  in  the  interior,  Chenas  are  cultivated  by  cutting  down  a 
number  of  the  large  trees  and  all  the  brushwood  upon  the  declivi^ 
or  top  of  a  hill.  The  trunks  and  loaucbes  of  the  large  trees  ana 
the  shrubby  bushes  are  burned,  and  the  ashe?  spread,  upon  the 
ground,  which  is  eventually  sown  with  dry  grain.  The  roots  of  the 
treesandbushes  are  allowed  to  remain.  One  crop  only  is  reaped. 
The  spot  of  partially  cleared  ground  becomes  in  a  few  yean  covered 
with  underwood  and  young  trees.  The  space  of  from  15  to  30 
years  elapsea  generally  before  the  ground  is  again  cleared  and  an- 
other crop  sown.  This  statement  will  readily  account  for  a  circu'm- 
•tance  confirmed  by  the  chaliBa,  that  on- the  rugged  and  difficultly 
accessible  hills  large  cinnamon  trees,  which  iBiud  cinnamcn  of  a 
coarse  quahty,  are  found,  and  that  cinnamon  plants  of  an  age  welt 
adapted  for  yielding  fine  cinnamon  are  obtained  upon  the  recently 
cultivated  cheoas.  These  palchea  of  high  ground  cultivatimi  form, 
however,  but  a  small  proportion,  wImd  compered  to  the  unculti- 
vated and  uncultivable,  rugged,  and  )H¥cipitous  mountains,  with 
which  the  interior  of  the  island  abounds.  It  may  likewise  be  men- 
tioned that  the  cinnamon  .plant  is  less  hardy,  than  many  of  those 
which  grow  in  the  same  jungle  with  it ;  and  that  when  its  shoots 
are  cot,  and  the  youug  scions  only  permitted  to  remain,  the  phint 
becomes  less,  and  less  able  to  resist  the  encroachments  of  the  sur- 
rounding underwood,  by  which  means  it  not  untrequently  become* 
ehoakedand  overgrown. 

Another,  and  not  an  unimportant  ccncern,  demands  the  atten- 
tion of  Government — the  collection  and  preparation  of  the  re- 
ceptacle of  the  embryo  seed  of  the  cinnamon  plant,  the  casia  bud 
of  commerce.  The  full  grown  trees  of  the  interior  will  afford 
them  in  great  abundance.  They  are  frequently  substituted  for  the 
more  expensive  eionamon,  and  fetch  a  gtwd  pnce.  The  collection 
of  them  in  Ceylon  might  be  extensive,  and  etTected  at  a  very  small 
expense.  Labour,  which  is  all  tliat  is  required,  is  cheap.  Tbey 
could  be  collected  by  boys ;  and  the  drying,  sorting,  &c,  of  them 
might  be  entrusted  to  females.  We  might  soon  be  able  to  rival  the 
Chinese  mtmopoly  of  this  article.  The  Dutch,  however  eager  they 
were  to  extend  the  exportation  of  colooial  produce  seem  to  have 
entirely  n^lected  the  preparation  of  lliis  important  article  of  trade. 
Indeed  I  uve  not  been  able  to  leun  that  they. were  tfittsf.  of  tti4 
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&ct  that  cana  badi  are  the  prbduce  of  the  donamon  plant.  The 
native  headmen  now  employed  in  the  CinDamoD  Department,  and 
who  were  in  the  same  situation  under  the  Dutch,  expre»  their 
entire  ignorance  of  the  circumstance. 

In  the  London  New  Price  Current  of  Jan.  10,  1813,-  casia  buds 
are  quoted  at  from  32/.  to  S?/.  per  cwt.,  or  from  about  5j.  6rf.  to 
Gs.  6d.  per  lb.  The  profit  upon  this  article  might  be  considerable. 
The  more  carefully  and  extensively  we  consider  the  subject,  we 
shall,  I  think,  be  tne  more  convinced  that  we  must  trust  chiefly  to 
the  plantations  for  cinnamon  of  the  finest  quality,  and  that,  not- 
withstanding the  recent  important  acquisition  of  the  interior  of  the 
isUnd,  we  should  prosecute  the  cultivation  of  cinnamoa  with  un- 
abated zeal  and  perseverance^ 


Article  V. 

Descriplioa  of  the  Timeheeper  and  Pendulum  for  which  (he  Society 
of  Arts  voted  their  Gold  Isis  Medal  artd  20  Guineas  to  Mr,  Ir. 
ffynn,  Farnham,  during  their  last  Session. 

The  scapement  acts  as  the  common  dead  scapement;  but  the 
pallets  are  constructed  of  segments  of  cylinders,  which  move  oa 
smalt  axes  during  the  whole  time  the  tooth  of  the  wheel  is  in  con- 
tact with  each ;  which  reduces  the  friction  In  that  important  part  at 
least  nineteen-tvrentieths  as  compared  with  the  dead  scapement. 
Small  cylinders  are  placed  instead  of  the  leaves  in  the  pinions, 
which  go  round  tm  pivots  one-fifth  of  their  diameter  when  the 
teeth  of  the  wheels  are  in  contact  with  them :  consequently  fbur- 
fifthi  of  the  friction  is  there  got  rid  of.  The  pivots  of  all  the 
movement  wheels  are  luspendetf  on  friction  wheels,  which  diminish 
their  friction  20  or  25  to  one  in  those  parts,  and  supersede  the  use 
of  jewels.  I'he  motion  wheeb  and  pulley  are  entirely  dispensed 
with.  Besides  the  advantage  of  getting  rid  of  so  much  of  that 
changeable  resistance — the  eflect  of  friction,  an  important  one  ia 
guned ;  for  it  will  not  be  necessary  to  oil  any  part  of  this  move- 
nent,  which  b  usual  in  others.  No  part  but  the  pivots  of  the 
friction  wheels  and  cylinders  will  require  oil ;  and  those  are  so 
remote  in  point  of  influence,  that  the  maintaining  power  and  the 
resistance  of  the  friction  of  the  scapement  will  be  always  equal  in 
all  variations  of  temperature  and  foulness.  The  pendulum  must, 
therefore,  oocillate  at  all  times  in  an  equal  arc  erf*  vibration,  n4iich 
will  prevent  the  necessity  of  using  any  artificial  means  to  preserve 
the  isochronism  of  unequal  arcs.  Tbe  pendulum  is  constructed 
with  compensating  rods,  but  has  all  its  rods  at  rest,  except  tbe  one 
whidi  supports  thie  ball :  it  therefore  does  not  suffer  that  resistance 
in  passing  through  tbe  air  as  the  gridiron  one,  wbkh  resistance  is 
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alwaya  lubject  to  cbiDge,  from  tbe  cMttiaaal  TAriatkm  of  the 
deosity  of  the  attooapbere.  It  b  also  made  in  Mich  a  nunner  that 
the  proportionale  IcDfths  of  the  compenuting  rods  caa  be  altered 
in  the  roost  minute  degree :  coBsequently  thejr  cast  be  adjusted  widi 
the  greatest  accUracf :  a  ihiog  which  has  hitherto  been  difficult,  or 
perhapa  impouibie,  to  accomplbh. 


Improvement  in  the  Oxvaen  and  Hifdrogm  Bhw-fiipe. 
By  Mr.  Osbrey. 

(To  Dr.  TTiomson.) 
8IR, 

NoTwiTB  STAN  DING  the  varlous  ingenious  contrivances  proposed 
by  your  numerous  correspondents  to  render  the  use  oF  Brooke's 
b1ow>pipe  free  from  danger,  it  does  not  appear  to  me  that  so  de- 
airable  an  object  lias  been  heretofore  accomplished,  or  that  the 
safety  of  the  operator  is  completely  secured  by  any  of  them :  for  in 
tlie  number  trf  tbe  Annuls  y  Philosophy  for  August,  p,  153,  Dr. 
Ckrke  acknowledges  the  necessity  of  using  precaution  before 
igniting  the  gas,  which  implies  some  hazard  if  not  attended  to.  It 
■truck  me,  also,  that  as  there  is  so  considerable  a  degree  of  heat 
axlricated  by  the  sudden  compression  of  atmospheric  uir  as  to  cause 
combustion,  as  it  does  in  the  imall  tubes  and  pistoos  used  for  light- 
ing matches,  if  the  same  eSect  was  to  take  place  in  condensing  the 
eiplocive  gases  the  consequence  might  be  serious:  at  the  same  time 
I  am  not  certain  that  such  an  effect  is  likely  to  be  produced.  It 
having  occurred  to  me  that  the  siinptest  and  most  certain  way  to 
aroid  the  danger  incident  to  the  use  of  a  mixture  of  gases  in  a 
highly  condensed  state,  so  estremely  eaqilosive  as  those  which  con- 
stitute the  basis  of  water,  would  be  to  construct  a  reservoir  of  sdcfi 
strength  as  to  be  able,  should  an  explosion  take  place,  to  r.cBiBt 
tibeir  expansive  force ;  and,  before  perfect  reliance  should  be  f^aced 
on  it,  to  subject  it  to  such  proof  as  would  remove  all  apprehension 
in  its  subsequent  use.  Having  got  one  executed  according  (9  thia 
idea,  and  finding  it  answers  satis^etorily  the  end  proposed,  I  now 
ofier  for  your  consideration  and  insertion  in  your  periodical  publica- 
tion, if  you  think  tlie  communication  worthy  of  your  natice,  a  de- 
scription of  it,  accompanied  by  a  drawing  (Plate  IiXXIU.  Fig.  2), 
together  with  the  result  of  two  experiments  in  proving  it. 

I  procured  a  copper  cylinder  about  three-eighths  of  an  inch 
tfiick.  A  bottom  of  the  same  thickness  was  screwed  into  it,  and 
soldered  with  soft  solder.  A  top  was  fitted  to  it  by  grinding,  and 
secured  by  10  iron  screws.  This  iatemal  rcsecvtHr^  into  which  the 
gases,  after  bcii^  mixed,  are  condnued,  ii  kuptiorted  by  a  wrought 

DcmizedbvGoOglc 


t«l7.]  Jmprowmeni  tS  Mr.  Stools  Blow-pipe.  SG? 

kop  ewe,  made  by  «giling  a  bar  of  the  beit  Swedish  iron  1^  inch 
square  i^»ind  «d  iron  mandril,  and  welding  it  ia  the  matiner  twist 
gun-barreli  are  mamitactured.  This,  after  being  turned  in  a  lathe, 
bad  enk  nude  of  xmpped  iron  fitted  to  it,  and  made  fast,  each  by 
12  icrews  half  an  inch  thick.  This  case  was  sufiSciently  large  to  - 
admit  the  copper  reseiroir  freely  into  it,  the  space  between  being 
filled  with  melted  lead.  A  stop-cock  was  screwed  into  ibe  coppec 
cover  with  a  projection,  or  Jlanch,  round  it,  which  was  pressed  by 
the  iron  outside  cover  for  greater  security.  In  order  to  prove  it, 
electricity  afEbrded  me  the  ready  means  of  igniting  a  known  quan- 
tity  of  the  gases  in  as  highly  a  condensed  state  as  it  was  possible  to 
obtain  them  with  the  syringe  emfdoyed.  For  this  purpose  1  bad  a 
wire  insulated,  by  cementing  it  in  a  glass  tube,  and  cementing  thil 
again  into  another  of  brass,  aad  screwed  into  the  opening  in  the 
cover  destined  for  the  jet  of  air  to  blow  through,  and  passed  dowB 
to  a  proper  Astance  from  the  bottbin  Of  the  reservoir,  so  that  a 
■park  might  pass.  Between  the  iron  and  the  copper  cover  a  piccd 
of  leather  was  fitted,  in  order  that  the  iron  might  the  better  susUio 
the  copper>  I  had  it  then  placed  in  such  a  position  at  a  distance  ob 
the  outside  of  my  laboratory,  that  it  could  be  observed  without  risk, 
though  it  should  bui^t.  The  wires  coimGcting  it  with  the  jar  of  an 
electrifying  machine  passed  through  the  window.  Things  being  in 
thissUte,  the  reservoir  wAS' exhausted i  and  i  quantity  of  mined  gaa 
equal  to  800  cubic  inches  condensed  into  it.  The  int«B^  capacity 
bad  been  found  equal  to  60  cubic  inches ;  so  that  it  then  contained 
about  13  atmospheres.    On  passing  the  electric  spark,  a  slight  ex-< 

Slosion  look  place,  equal  to  thaf  of  a  pocket  pistol,  aecompanied 
y  a  dense  vapour  which  had  a  pecOlnr  smell.  On  opening  and 
examining  the  reservoir,  the  glass  tube  was  found  broken,  the 
cement  thrown  off  mth  an  appearance  of  having  been  naelted,  and 
the  wire  which  conveyed  tlie  electric  fluid  broken  in  two  places. 
The  whole  iaterior  was  covered  with  an  ash- coloured,  oily,  moist 
■ubatancet  but  the  quantity  of  water  was  very  ioconsiderable,  the 
npour  having  escaped  through  the  joining  of  the  copper  cover. 
The  heat  was  so  intense  that  it  carried  some  of  the  metallic  lead, 
and  deposited  it  on  the  leather  which  had  been  placed  between  the 
copper  and  iron.  "Die  bottom  was  also  forced,  so  that  it  became 
necessary  to  take  it  asubder :  this  was  ea«ly  effected  by  beating  the 
whole,  and  melting  out  the  lead. 

Not  being  satisfied  with  this  firat  experimeat,  I  was  determined  to 
endeavour  to  make  the  reservoir  remain  unchai^d  by  the  ex{do- 
sion.  For  thib  purpose  I  bad  a  ring  of  copper  sold«ed  into  the 
mouth  of  the  copper  vessel  with  hard  aolder,  and  the  outside 
tinned,  tlie  space  between  the  ct^per  and  iron  filled  by  melted  tin. 
Ilie  whole,  having  been  sutfered  to  cool,  formed  a  solid  msia  of 
nearly  two  inches  in  tbieki^sa.  A  plate  of  lead  was  fitted  to  the 
«Mce  OD  the  copper  cover  instead  of  leather,  in  such  a  maBaer  that 
uie  iron  cover  pressed  it  equally.  It  being  again  chained  with  the 
■wne  quantity  of  gas  as  before,  and  fired  in  Uie  same  niaaaer,  no 
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noise  was  observed,  and  all  remained  perfectly  close  u  bcbre  the 
explosion.  Ou  examination,  there  was  found  within  the  reservoir 
very  little  moie  air  than  filled  it  at  the  ordinary  pressure  ;  far  on 
applying  an  empty  bladder  to  the  stop-cock,  there  passed  into  it  a 
cubic  inch  or  better  of  air.  I  did  not  examine  the  quality  of  this 
residuary  air.  It  might  have  arisen  from  the  impurity  of  the  gases 
employed.  The  oxygen  gas  i  obtained  from  black  oxide  of  man- 
ganese ;  the  hydrogen,  from  zinc  and  dilnted  sulphuric  acid. 

Having  thus  satisfied  myself  as  to  the  strength  of  this  reservoir, 
I  had  it  polished  on  tbe  outside  ;  a  circular  braes  plate  fitted  to  the 
top,  with  a  groove  turned  in  it,  to  receive  the  heads  of  the  iroit 
screws ;  a  mahogany  stand,  made  fast  to  the  bottom  by  screws, 
forms  the  base.  The  whole  was  then  varnished  with  coacn-makers' 
copal  varnish,  which  I  find  excellent  for  preserving  polished  iron 
from  rusting. 

The  only  contrivance  I  think  necessary  to  use  irith  this  reserroir 
is  the  fagot  of  tubes  made  use  of  by  Dr.  Clarke,  and  this  merely  tv 
prevent  the  waste  of  gases  by  the  useless  generation  of  water.  I 
am  indebted  to  Mr.  Samuel  Yeatex,  an  ingenious  instrument-maker 
of  Dublin,  for  the  idea  of  a  glass  fegot  of  tubes,  which  he  procured 
me,  and  which  answers  all  the  puiposes  of  one  of  brass,  at  a  very 
small  expense, 

I  must  own  now  that  I  have  ascertained  the  pi«cticability  of 
making  a  reservoir  that  will  bear  proving.  I  should  prefer  having 
it  bored  out  of  solid  copper,  screwing  it  in  a  cover,  and  securing  it 
with  screws ;  but  by  no  means  would  I  omit  having  it  proved.  My 
reason  for  preferring  copper  is,  besides  its  great  tenacity,  the  little 
chance  of  its  being  acted  on  by  any  chemical  agents  likely  to  be 
present. 

llie  section  shows  the  manner  of  putting  the  whole  together,  and 
the  insulated  wire  for  passing  the  electric  spark,  &c. 

I  am,  Sir,  your  very  humble  servant, 

Salligar,  mar  DiAUn,  Sept.  1,  1811.  Thohas  ObsrBV.      ■■ 


EXPLANATION  OF  THE  PLATE. 

A,  A,  Fig.  S,  the  internal  copper  reservoir. 

B,  B,  the  iron  case. 

C,  C,  C,  C,  screws  )«stenii^  the  ends  of  the  iron  case. 

D,  D,  D,  the  space  filled  with  tin. 

E,  thestop-cock  through  whichthegasesarecondensed. 

F,  the  wire  cemented  into  a  glass  tube. 

G,  a  ball  on  the  end  of  the  wire  to  pass  the  electric  apark. 
H,  the  brass  cap. 

1 1,  the  copper  ring  soldered  inside  the  copper  cylinder. 
K,  the  mah{^ny  base. 
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Article   VH, 

A  General  Table  of  Ike  Proportions  of  ^  Muriatic  Acid  corres- 
ponding to  progressive  Specific  Gravities  of  ike  Liquid  Acid;  with 
Observations  on  the  Law  of  Progression.  By  Andrew  Ure, 
M  j>.  Professor  of  the  Glasgow  Institution,  Member  of  the 
Geological  Society  of  JxiRdoD,  and  of  the  Faculty  of  Physicians 
and  Surgeons,  Gl^gow, 

Tbe  experiments  detailed  in  my  paper  on  hydrochloric  acid,  &c. 
published  m  the  last  number  of  the  Annals  ofPhitosophy,  afford,  I 
presume,  satisfactory  evidence  that  liquid  acid  having  a  specific 
gravity  of  1 '  1 920  contains  28*3  parts  in  the  hundred.of  dry  muriatic 
acid  on  the  old  hypothesis;  equivalent  to  36-5  chlorine  and  37*6 
hydrochloric  acid  gas  by  the  new.  Several  months  having  elapsed 
since  the  above  paper  was  written,  some  general,  views  concerning 
the  relation  between  the  specific  gravity  and  degree  of  dilution  of 
acids  have  since  occurred  to  me ;  the  application  of  which  to  the 
present  subject,  as  well  as  the  extension  of  the  tab|e,  tnny  probably  . 
prove  not  uninteresting  to  the  chemical  world. 

"{Tie  experimental  cesulu  an  the  temperatures  produced  on  mixing 
water  ann  muriatic  ^cid;  those  on  the  capacities  for  heat  of  the 
acid  in  its  more  and  less  concentrated  state ;  a'nd  the  specific  gra- 
vities corresponding  to  successive  decades  of  dilution;*  ffeit; 
executed  with  the  utmost  plcety^  and  are,  therefore,  1  believe, 
entitled  to  confid^ofie. 

Id  the  course  of  my  r^archcs  on  sulphuric  acid,  published  In 
the  last  number  of  the  Journal  of  Science  and  Art,  I  was  neces- 
■arily  led  to  inquire  nore  minutely  into  the  cause  of  the  heat 
evolved  in  the  dilution  of  muriatic  acid ;  and  I  then  fougd  ihqt  if 
ths  mean  deosi^  of  tttt  components  be  computed  by  the  rigid 
formula  for  this  purpose,  we  shall  perceive  it  to  be  uniformly  less 
titan  the  experimental  specific  gravity.  Hence  this  acid  forms  no 
longer  an  exception,  as  Mr.  Kirwan  taught,  to  the  general  law  of 
cdjadcnsatian  of  volume,  which  other  liquid  acids  obey  in  their 
progressive  dilutions.  Hitherto,  indeed,  many  chemists  have, 
without  due  considf^tfon,  assumed  (he  half  sum,  or  arithmetical 
mean,  of  two  specific  gravities,  to  be  the  true  calculated  n)ean ; 
and  «t  comparing  the  number  thus  obtained  with  that  derived  from 
experiment,  they  have  inferred  the  change  of  volume,  occasioned 
by  chemical  combination.  The  erren  into  which  this  false  mode 
of  computation  leads  are  excessively  great  when  the  two  bodies 
AiSa  CQOsiderahly  jn  their  specific  gnvities.  A  view  of  these 
erroneous  results  is  given  in  the  third  table  of  ray  essay  on  sulphuric 

f  so,  in  tbe  table,  p.S78,  U  mliqiinlMt 

Vol.  X.  N».V^  2  A 

Dg.l.zedl!,GOOQlc 


S70  Vnporlum  of  Dry  Muriatic  Aai  \iSar. 

acid,  above  referred  to.  When,  however,  the  two  ipecific  ei&- 
vities  do  not  difier  much,  the  errors  become  less  remarkable.  It  ia 
a  singular  foct  that  the  arithmetical  mean,  which  is  always  greater 
than  the  rightly  computed  mean  specific  gravity,  gives  in  the  case 
of  liquid  muriatic  acid  an  error  in  excess  very  nearly  equal  to  the 
actual  increase  of  density.  The  curioas  coiaeidence  thus  produced 
between  accurate  experiments  and  a  false  mode  of  calculation  is 
very  instructive,  and  ought  to  lead  chemists  to  verify  every  anoma- 
lous phenomenon  by  independent  modes  of  research.  Had  Mr. 
Kirwan,  for  example,  put  into  a  nicely  graduated  tube  50  measures 
of  strong  muriatic  acid,  and  poured  gently  over  it  50  measures  of 
water,  he  would  have  found,  after  agitation,  and  cooling  the  mix- 
ture to  its  former  temperature,  that  there  was  a  decided  ^winutioB 
of  volume,  as  I  have  experim  en  tally  ascertained. 

For.  computing  the  mean  specific  gravity  of  a  mixture  of  two  or 
more  bodies,  the  simplest,  and  at  the  same  time  an  absolutely 
exact  rule,  is  to  divide  tbe  sum  of  their  weights  by  the  sum  oif 
their  volumes.  The  density  of  all  bodies  being  referred  to  that  of 
water  called  unity,  by  volumes  we  consequently  mean  the  weighU 
of  their  respective  volumes  of  water ;  which  weights  are  founcl  bv 
any  of  the  well-known  areometric  or  bydrostatic  methods.  And  if 
we  divide  the  weight  of  a  body  by  its  specific  gravity,  we  shall  have 
the  bulk  of  the  body  compared  to  the  bulk  of  the  same  weight  of 
water.  Thus  1000  grains  of  muriatic  acid  sp.  gr.  1*1920  will 
opcupy  in  a  measure  tube  the  space  occupied  by  839  grains  of  dis- 
tilled water.  Now  if  we  calculate  the  densities  of  successive  dilu- 
lions  of  that  liquid  muriatic  acid  by  the  preceding  rule,  we  shall 
have  the  following  table  of  quotients,  to  which  I  have  added  the 
eiperimental  specific  gravities,  and  the  resulting  volumes : — 


Dilute  Acid. 


CclcnlaM  Sp.  Gt.  by 

ip.  gr. 


SOA  +  SOW 


1.10  x  0-8S9)  +  SC 

60A  +  40W 
(SO  X  0-839)  i 


(J°/o-^7.0  -    ••>-16**5  l-i7S60  99-65 

""  ■  1-14784  1-1550  99-38 

.1-12701  1*13525  99*27 

,  M0693  1'11475  99*39 

.1-08754  1K>9540 99-28 

.1*06883  1*07655  99*28 

.1*05075  1-05700  99-40 

.1-03327  1*03800  99*54 

.1*01636  1*0190  997* 


fiOA  +  60W 


(SO  X  0-S39    +  80   ' 
10  A  +  90  IT        . 
(10  X  IM39}  +  W 
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Hiadi  4e  bow  find  that  the  mean  aod  experiihbntal  densitiea  can 
no  lon^r  be  assumed  to  be  the  same  as  they  have  hitherto  been,  it 
becomes  necessary  to  constnicta  particular  table  of  specific  gravities 
ibr  every  per  ceotage  of  diiutton.  This  may  be  done  either  by  in- 
dividual experiments  for  each  successive  term>  or  by  knowing  ths 
true  lafv  which  connects  the  density  and  proporrioo  of  acid.  Having 
discovered  this  law,  and  verified  Its  accuracy  by  esperiments,  we 
-  may  safely  dispense  with  the  former  laborious  and  irksome  method. 

The  same  series  which  I  have  developed  for  sulphuric  acid  will, 
with  a  slight  modification,  apply  tu  muriatic.  Tlie  Dumber  repre- 
senting the  specific  gravity,  at  10  per  cent,  of  liquid  acid,  being 
taken  as  the  root  (water  being  called  1000),  then  the'specific  gra- 
vtttes  corresponding  to  20,  30,  40,  50,  &c.  per  cent,  are  the  suc- 
cessive powers  of  that  root,  minus  0-2,  0-3,  0*4,  0*5,  &c.  ThuS) 
for  example,  at  10  per  cent,  we  have  1019,  the  primitive  root; 
then  ([019  —  0-2}°  =  1038  is  the  specific  gravity  at  20  per  cent.  J 
(1019  —  0-3)*  =  1057  is  that  at  SO ;  and  so  forth. 

In  coDsequence  of  the  more  rapid  flexure  of  the  curve  of  con- 
detisation  near  the  beginuing  of  the  above  table,  the  I'oots  for  90 
and  100  are  1018  and  ]OI7'7  respectively;  whichj  therefore,  at 
these  poiots,  have  been  employed  in  constructing  the  fbUowing 
table. 

Acid  having  a  specific  gravity  of  1-1920  is  as  strong  as  It  is  com- 
fortable to  make  or  employ  in  chemical  researches.  To  find  the 
real  acid  in  that  possessed  of  greater  density,  we  have  only  to  dilute 
it  with  a  known  proportion  of  water  tilt  it  come  within  the  range 
of  the  table. 

Table  of  Ike  ^antity  of  dry  Muriatic  Acid  correspmding  to  tus- 
cessive  Specific  Gravities  of  the  liquid  Add. 


Sp.Gr. 

Add  in  IDO 

Sp.Gr. 

Acid  to  100 

Sp.  Gr. 

Acid  in  100 

1-1930 

aeso 

1-1581 

88-36 

1-lilS 

16-41 

I'IfWO 

SB-OS 

1-lSlD  . 

88-07 

I-IOOT 

16-13 

1-1881 

«-7S 

1-1401 

81-79 

11077 

15-85 

M8SS 

87  U 

1-1471 

81-flI 

I-I0S8 

15-56 

M845 

B7-IT 

1-1458 

81-88 

1-1037 

15r!S 

M88t 

86-88 

M4S1 

80-04 

1-1018 

15  0) 

1-1808 

SS-60 

1-1410 

20-66 

1-0999 

14-78 

M7» 

86-38 

1-1891 

80-37 

1-0980 

14-43 

i-ma 

8604 

1-I3T1 

80-09 

1-0960 

14-15 

MT53 

85-75 

1-1351 

19-81 

1-0B41 

I3-8T 

1-1135 

86-47 

11338 

19-53 

1-0988 

13-ftS 

i-lns 

85-19 

1-1318 

19-84 

i-0102 

1330 

1-1698 

84-00 

11883 

18-96 

i-0883 

18-02 

1-1819 

84-68 

1-18TS 

18-08 

1-086S 

18-7S 

1-1661 

84-34 

1-1853 

18-39 

1-0844 

18-45 

1-1642 

84-05 

1-1833 

18-11 

1-0883 

18-11 

i-ieu 

«3-77 

1-1814 

17-83 

1-0805 

11-88 

1-1 60S 

23-49 

1-1104 

lt-55 

1-07  BS 

11-60 

V1A8T 

83-80 

i-ins 

17-86 

l-07ia 

11-38 

■  ■156S 

88-9« 

I-U5S 

16-98 

1-0746 

11-04 

1-IW> 

8»M 

I-11S4 

16-70 

1-0187 

1075 

DcmizedbvGoOglc 


art 


Fnporliem  »f  Iky  MMriaiic  Acid, 
Talle  amliiiued. 


pjrtnr. 


Bli.  Gr. 

Acid  In  100 

8p.Hr. 

Add  in  lOt 

8p.Gr. 

Icid  iB  lOO 

I-OTOT 

H>-« 

i-o«n 

«-TO 

1<«809 

S-H 

■-0688 

tO-19 

i«tw 

e-ftl 

1-0190 

rw 

JtOAW 

9-90 

1-0418 

6-83 

I'OIIl 

S-55 

1-0649 

9-68 

10399 

5  9* 

1-0158 

its 

i-msa 

9-34 

1-0S80 

6  08 

I-9IS8 

I'M 

ll-OtlO 

9>0S 

i-<nei 

»-se 

l-ftlU 

IT* 

i-osso 

8-17 

1-QUi 

509 

16085 

I'll 

1-0571 

8-49 

1-03S4 

4'81 

1-0076 

1-13 

1«5» 

8-SI 

10304 

4-U 

1-OOH 

•«l 

i«S3t 

T-98 

i-oess 

4'tl 

1*837 

0-M 

1-05J4 

7-«4 

1-0M8 

8-96 

i-Qom 

0-88 

1-0498 

T-36 

10841 

368 

1-0000 

OOO 

1-0417 

7-07 

i-«ge 

SS9 

If  we  wish  to  cenreit  ibe  ab»ve  dry  acid  into  the  bydrodtlorie 
•cid  gw  of  Sif  H.  Da^,  we  multi|i]y  the  sunber  by  1-329}  «Dd 
to  CDDTertit  iat«  chlorine,  soulti^y  by  1*29. 

In  the  iavefltigalioD  of  the  above  logambmJc  series,  a  very 
Hoiplef^Ie.occun-ed  Utsat  (m  cuDputiug  directly,  and  without  % 
table,  the  quantity  of  real  acid  existing  \a  the  liquid  at  any  pro- 
pued  density.  Mtildpfy  the  dccunal  put  of  the  specific  gravity  by 
148,  ihe  ptoduot  will  be  very  nearly  the  per  centre  of  djy  mu- 
riatic aoid;  or  by  VJ'J,  when  we  BhaU  obtaiu  that  of  hydpocbloris 
gas. 

lExamples. 

I.  Let  the  speciBc  gianty  be  l'i410;  required  the  proportion 
of  dry  nuriadc  acid  id  100.  0-141  X  148  3=  20-86;  by  tbetaUa 
we  have  20-66,  oppoute  1-1410. 

II.  The  specific  gravity  is  1*0960.  0O9S  x  148  =  14-2. 
The  table  ^ves  14*15  at  1-0960. 

III.  IV  specific  gnavity  is  1*0380.  0-03S  x  148  m  5-62. 
ExperisieDt  gives  S-66. 

The  diSereocei  are  iaconaiderable, 


ERKATA  IN  LAST  BUUBEK. 

VsgeSlI,  lis«  44,  Arlkmag,  rMi4  limKric. 

Pace  S78,  1in«    8,  aecasd  ealumn  of  table,  ybr  1-1844,  rtuiVl^ki. 

P^  STfi,  line    7,  ■UDbco4iiina,/i)rl-e314,  rMdl>95T6. 

Fa|t  S77,  liDC  18,  >i>r  903-6,  rtai  808-3. 
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Article  VIII. 

Accaanl  of  an  hnprouemeni  made  in  the  Gas-  Blow-pipe ;  with  some 
additioaai  Remarks  upon  ike  Revival  o/" Metals  from  tkeir  Oxidea, 
and  of  the  Fusion  of  refractory  Bodies,  by  Means  of  tha  same 
Instrument.  In  a  liellei:  to  the  Editor  by  Edward  Daniel  Clarke, 
LL.D.  Professor  of  Mineralogy  io  the  University  of  Cambridge, 
Member  of  the  Royal  Academy  of  Sciences  at  BerUn,  &c. 

(To  Dr.  Thomson.) 

SIR, 

I  HAVE  the  satisfaction  of  making  kaowD  to  you  aod  to  yoar 
chemical  readers  an  improvement  which  1  have  lately  made  in  the 
gas  hlou.--pipe ;  by  wiiich  the  safety  of  the  Operator,  and  lis  powers 
of  fu»on,  have  been  considerably  increased.  It  has  already  enabled 
me  to  extend  the  use  of  this  blow-pipe  ra  some  measure  to  the  arts; 
and  has  tended  greatly  to  Militate  a  number  of  experiments,  which 
before  were  attended  with  difficulty,  owing  to  the  intemiption 
caused  by  the  necessity  of  replenishing  the  gas  reservoir^  as  oft^i 
as  it  became  exhausted. 

In  explaining  the  nature  of  this  improvement  it  will  be  prc^r  to 
refer  to  a  former  number  of  your  Jf/tna/^,*  in  which  there  is  an 
engraved  representation  of  a  screen  which  I  had  adopted  as  a  pre- 
caution of  fafety  in  using  the  gas  blow-pipe  in  the  common  way. 
The  same  screen  is  again  represented  in  the  drawing  which  accom- 
panies this  article  (Plate  lAXIII.  Fig.  I) ;  only  the  spectator,  in- 
stead of  being  placed  opposite  to  It,  is  supposed  to  view  Its  edge 
only ;  that  the  whole  apparatus,  which  is  very  simple,  may  he  ex- 
hibited at  the  same  time, 

No.  1  represents  a  bladder  containing  the  usual  gaseous  mixture 
of  hydrogen  and  oxygen.^ 

No.  2,  the  syringe;  the  handle  of  the  piston  being  placed  on 
the  outside  of  the  screen,  so  that  it  may  not  be  necessary  to  open 
the  door  of  the  screen  after  the  bladder  has  been  fixed,  oa  at  No.  1. 

No.  3  is  a  brass  lube  conducting  gas  from  the  syringe  into  the 
resen)oir  at  No.  5. 

No.  4  is  another  lube  of  brass,  hj  which  means  the  bladdert 
instead  of  being  fixed  close  to  the  pisfon,  is  held  at  such  a  conve- 
nient distance,  as  not  to  incommoae  the  operator,  or  to  interfere 
with  the  rest  of  the  apparatus.  The  piston  at  No,  2  is  worked 
horizontally,  instead  of  vertically,  as  m  the  firmer  mode  of  using 
this  blow-pipe. 

For  the  purpose  of  using  this  apparatus,  the  itop-cocka  are  all  to 

■  BMXO.XLIX.  pUI«fecli«p.ei. 

+  To  obtain  the  grcotert  df^reeof  hud,  I  bare  lately  altered  tlie  ^aportloa 
briweea  Um  lira  «Mwt  Md  fiad  Ihal  a  Miilore,  bj  bulk,  of  HtMN  mtU  o( 
IgNirf**,  wilkttoMpwUvf  ««|vmf«,au«enb«t|ertliui(bMiif  inUnt. 
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be  opened,  excepting  the  small  one  of  the  jef  at  No.  6 ;  and  after 
40  or  50  strokes  have  been  given  with  the  piston,  the  operator 
gently  <^>eDiDg  the  jet  by  means  of  No.  6,  applying  his  ear  at  the 
same  time  to  the  reservoir,  No,  5,  is  to  listen,  and  thereby  ^o 
ascertain,  by  the  bubbling  noise  of  the  oit  in  the  safety  cylinder, 
whether  that  fluid  be  in  its  proper  place.     Finding  tnis  to  be  the 

'  case,  -he  is  to  close  the  jet,  and  all  is  ready  for  use. 

JVf  soon  as  the  gas  has  been  ignited  at  the  mouth  of  the  j>/,  the 
syringe  oX  No.  2  is  to  be  kept  working;  continual  strokes  being 
made  with  the  piston  during  the  whole  time  that  the  gas  is  suffered 
to  escape  and  to  undergo  combustion ;  by  which  means  an  uninter- 
mpted  stream  of  ignited  eas  may  be  maintained  so  long  as  any  of 
th^  gaseoufi  mixture  remains  in  the  bladder  at  No.  1.  1  had  the 
good  fortune  fo  procure  a  bladder  capable  of  containing  44-  gallons 
of  gas ;  owing  to  which  circumstance  I  maintained  an  uninter- 
rupted streqm  of  ignited  gas  during  8'  30";  the  gas  being  consumed- 
nearly  at  the  rate  of  4-^  pints,  in  a  minute:  whereas  with  the 
original  apparatus  the  reservoir  became  so  speedily  exhausted,  that 
the  experiments  were  constantly  liable  to  interruption,  owing  tQ 
the  necessity  of  its  being  replenished-  And  if,  instead  of  using  a 
lladder  to  contain  the  gas,  a  silk  balloon  varnished  with  a  solution 

-  pf  caoutchouc*  could  lie  substituted,  it  might  be  made  of  such 
magnitude  as  to  allow  of  a  constant  current  of  ignited  gas  for  almost 
any  given  time  requisite  during  the  most  protracted  experiments. 

The  apparatus  which  1  have  described  was  constructed  for  me  by 
Mr.  Newman,  of  Lisle-street,  Leicester-square;  who  entertained 
some  doubts  as  to  the  practicability  of  using  it,  grounded  upon  the 
idea  that  the  gas  would  escape  faster  than  it  could  be  supplied  by 

_the  piston  ;  and  that  a  retrograde  movement  of  the  flame  from  the 
jet  might  thereby  ensue ;  but  I  have  not  found  this  to  be  the  case : 
on  the  contrary,  the  success  of  it  has  surpassed  my  most  sanguine 
expectations ;  for  the  action  of  the  piston,  by  its  distance  from  the 
I'eservqir,  has  never  afl^ected  the  presence  of  the  oil  in  the  safety 
cylinder;  which  sometimes  happened  with  the  former  apparatus; 
whereby  an  explosion  was  inore  than  once  occasioned.  Both  the 
safety  of  the  Hotv-pipe,  and  its  power  of  fusion,  have  been,  there- 
fore, greatly  increased  by  its  present  mode  of  construction  ;  and 
the  requite  which  it  has  enabled  me  to  obtain  sliall  now  be  stated. 

I  began  by  placing  a  cupel  beneath  the  jet,  and  using  a  bent  mbe 
above  it,  like  that  which  is  represented  in  the  plate;  so  that 
the  current  of  ignited  gas  might  act  perpendicularly  upon  any 
iubstaiice  placetT  within  the  cupel.  A  small  quantity  of  pla^ 
tinitm  was  thus  melted ;  and,  while  the  metal  remained  in  a 
ftate  of  perfect  fusion  and  ebullition,  more  platinum  wag  added; 
until  half  an  ounce  of  the  metal  was  rendered  perfectly  liquid ; 
and  this,  being  suGfered  to  cool,  was  obtained  in  the  form  of  a 

■  Mr.  Sadler,  ten.  iaformed  me  that  the  balloon  with  which  h«  ucended  from 
finouUre  BooK,  in  f  IccadUl;,  wat  tboi  coated,  with  a  MlntioD  of  catMtcAowu 
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bullet.  It  WB3  then  rolled  out,  and  made  into  wheels,  with  a 
view  of  being  used  for  chronometers  hy  a  mechaDist  of  this  towa. 
I  have  sent  to  you  a  wheel  of  this  description.  Very  cuHous  alioya 
of  diflerent  metals  have  also  been  obtained ;  and  especially  a  small 
ingot  of  pure  predpitated  gold  alloyed  with  rather  less  than  ten 
per  cent,  of  phttnant;  of  which  some  beautiful  works  have  been 
wrought ;  possessing  a  fine  gold  colour,  without  being  liable  to 
become  tarnished.  Messrs,  Rimdell  and  Bridge  have  lately  polished 
some  of  this  alloy :  which  bad  been  coarsely  wrought  in  this  place. 
The  extended  use,  therefore,  of  the  gas  blow-pipe  to  the  arts,  may  be 
said  to  have  commenced ;  it  will  remain  for  others,  more  interested 
in  this  application  of  it,  to  further  its  progress.  I  will  now  recur 
to  its  more  philosophical  application. 

As  EOOB  as  I  had  observed  that  all  metals  might  be  revived  from 
their  oxides  by  means  of  this  llow-pipe,  I  endeavoured  to  obtain 
pm%  precipitates  of  those  which  are  the  least  known  in  the 
metallic  form ;  beginning  with  uranium.  Following  the  rules 
suggested  by  Klaproth,  in  his  analysis  of  pechhiende,*  I  endeavoured 
to  obtain  a  pure  oxide  of  this  metal.  He  considers  the  phsenomenon 
of  its  acid  solution  yielding  a  (fepp  brown  red  precipiiHte  to  the 
prussiate  of  potash  as  "  one  of  the  most  characteristic  ptoperties  hf 
which  thk  metallic  substance  is  distinguished."  I  obtained  this 
precipitate :  tad  the  same  acid  eolution  which  afforded  it,  yielded 
also  a  yellow  precipitate,  when,  instead  <A  the  prussiate  of  potash,  a 
causlic  alkali  had  been  added.  In  fusing  these  iHrecipitates,  after  they 
had  been  carefully  washed  aad  dried,  and  mixed  with  oil,  a  metal 
was  revived,  resembling  iron;  he'mg  ?iho  magnetic ;  and  when  re-  ' 
dissolved  in  acids  yielding  a  hlye  precipitate  to  phissiate  of  potash; 
kence  it  was  evidently  contaminated  at  least  with  iron.  1  then  ex^ 
posed  to  the  ignilea  gas  «  crystal  of  the  pure  yeUow  oxide  of 
ttranittm  in  a  charaxJ  crucible ;  and  in  this  manner  obtained  a ' 
metal  resembling  tron'whicb  ww  not  magnetic ;  and  which  had  all 
the  characteristic  properties  ascribed  to  uranitan.  Afterwards  I 
proceeded  in  a  course  of  experiments  with  some  of  the  other  semt- 
metals,  and  with  similar  success. 

At  this  time  {Oct.  10)  Professor  Kidd,  of  Oxford,  paid  a  visit  to  . 
Cambridge,  witn  a  view  of  beiag  present  at  my  experiments ;  ia- 
tending  to  introduce  the  use  of  the  gas  blow-pipe  at  his  own  lec« 
lures.  Several  Gentlemen  of  this  University  were  present  when 
I  exhJbiied  to  the  Professor  gome  of  the  most  remarkable  results 
which  I  had  before  obtained;  especially  the  metal  ol  barytes;  and 
the  pbffinomeooa  deciding  its  metallic  nature  [  of  which  he  repeat- 
edly expressed  his  conviction.*  Professor  Hailstone,  being  also 
present,  had  brought  with  bim  a  small  quantity  of  that  yellow  pre- 
cipitatet  which  is  by  some  considered  as  an  acid,  and  by  othen  u 

*  AnaljticBl  EsMTi,  toI.  i.  p.  476,  Lond.  1601. 

t  I  lum  recei?ed  >  letter  from  Prafiuar  Sidd  lince  hii  arrival  in  Oxfordi  in 

which  he  exprtutu  ■gain  hii  cMTiction  that  this  •<  meliU,  which  be  filed  himteir, 
waMtbciiutatt>/Hi3tit." 
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an  oxidet  of.  hmgslen.*  We  made  it,  u  usual,  into  a  pSBte,  with  « 
little  o^ive  ai7;  and  then  ])1acffig  it  in  a  charcoal  crucible  bcaeatfa 
the^'e/  of  tiie  bUiw-pipe,  we  sufiered  the  ignited  gas  gradually  to  act 
upon  it.  Fusion  ensued ;  accoaipaDied  fay  tbe  partial  vol sti ligation  of 
tlie  metul ;  depositing  tint  a  fine  deep  Hue  oxide,  and  afterwards  a 

rellow  oxide  upon  the  iron  forceps  used  as  a  support  for  the  cruciblet 
ts  further  volatilization  was  now  checked ;  and  up<Hi  exsmining  the 
crueible,  all  who  were  present  had  the  satisfaction  to  witness  the 
p^fect  revival  of  the  metal ;  appearing  as  a  superlicies  investing  the 
■urface  of  the  charcoal.  It  was  surrounded  by  globules  of  a 
highly  linapid  gla».  We  afiemards  irjieated  the  sanie  experiment, 
and  with  tJie  saoie  success.  Judging  from  the  appearance  exhibited 
by  lun^slen,  when  thus  revived  upon  cAarcna/)  which  however  may 
affect  lis  colour  superficially,  this  metal  has  a  cupreous  aspect, 
intermediary  between  that  of  gold  and  copper. 

Our  next  experimeats  related  to  the  fusitm  trf  the  most  refractory 
native  compounds  of  the  metals  of  the  earths ;  but  as  I  have  before 
circumstantially  described  the  changes  which  such  bodies  undergo 
when  exposed  to  the  ignited  gas,  1  shall  not  now  repeat  my  formef 
observations.  While  Professor  Kidd  remained  with  me,  two  erne- 
raids  discovered  by  the  Rev.  Mr,  Mavdell  in  Ciemberland,  at  thA 
foot  of  Carrack  Fell,  were,  bv  his  desire,  submitted  to  the  action 
of  the  gas  blow'pipei  when  their  fusion  being  instantaneous,  they 
ran  together  in  a  liquid  state.  These  emeralds  were  supported  in  a 
fmall  charcoal  crucible.  As  soon  as  their  fusion  had  taken  placei 
the. mass  began  to  boil ;  and  it  was  so  liquid  that  a  slight  detonation 
taking  place  at  the  mouth  of  the  jet,  a  portion  of  the  liquid  matter 
vas  icattered  out  #  the  crui^le,  and  fell  in  minute  globules  upon 
a  sheet  of  white  paper.  The  Peruvian  emerald  is  known  to  be 
Jvsille  with  difficulty  before  the  common  blow-pipe;  but  the  ieryl 
oneroid  was  ofVen  considered  as  one  of  the  most  injiisible  bodies  j 
and  in  all  my  own  experiments  with  the  comtnon  blow-pipe  1  have 
fijund  it  to  be  utterly  infusible. 

Before  1  conclude  this  article,  it  will  be  satisfactory  to  yo«f 
readers  to  add,  that  as  the  experiments  for  the  exhibition  of  the 
metallic  nature  of  baryles  have  been  attended  here  with  such 
complete  success,  and  constantly  eriiibited  to  scientific  men,  ia 
whose  minds  no  doubt  remains  as  to  ttie.  fact,  the  cause  of  failure 
elsewhere  may  be  attributed  to  the  nature  of  the  barytes  used  for  the 
experiment.  For  some  time  I  received  from  Afessrs.  Allen  a  sub- 
stance under  the  name  of  pure  barytes,  which  tiever  exhibited  any 
fTielallte  appearance  after  fusion ;  but  I  have  now  obtBiDcd,  by  means 
of  the  same  chemists,  barytes  answering  perfectly,  in  all  its  charac- 
ters, to  that  which  I  had  onginaliy  employed ;  exhlMting,  after  fusitia 
And  the  action  of  the  file,  a  metallic  lu<tre  equal  to  any  that  I  have 
before  witnessed.  Some  baryles  which  I  formerly  received  from 
Messrs.  Jccum  has  the  same  character ;  the  only  diSerencbi  as  far 

•  See  ThomMD'i  CbemUrj,  iflk  edition,  vol.  i.  p.  S69,  Land.  IBIT. 
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as  I  am  able  to  determine,  between  the  ttrO' substances;  namely, 
that  nhich  deliquesces  before  the  gax  blow-pipe,  and  that  which 
fuses  into  a  jet-black  subsUnce  exhibiting  metallic  lustre,  is  this ; 
that  the  Srst  has  not  been  entirely  divested  of  water.  It  is,  in  fact, 
a  hydrate;  and  therefare  any  experiment  made  with  it,  for  the 
purpose  of  exbihiting  thn  metallic  nature  of  baryles,  must  be 
attended  with  failure. 

I  have  the  honour  to  be,  Sir,  yours,  &c. 
CmMdgt,  Oct.  IS.  isn.  Edward  Daniel  Clarke. 


Article   IX. 

Proceedings  of  Philosophical  Societies. 

BOYAI,  academy  Of  eCIBNCKS. 

Analysis  of  the  Labours  of  the  Royal  Academy  of  Sciences  of  the 
Institute  of  Frame  daring  the  Year  18l(». 

Mathematical  Part. — By  M.  le  Chevalier  Delamlref 
Perpetual  Secretary. 

iCautinucd  from  ||.  302.) 


The  surprise  of  astronomers  in  17SI  will  be  recollected  when  it 
was  announced  that  a  planet  hitherto  unknown  hm)  been  discovered 
by  Herschel,  the  care  with  which  they  examined  this  new  planet, 
and  their  efTurts  to  form  tables  capable  of  representing  its  apparent 
motion.  Scarcely  were  these  tables  sltetched  out,  when  astronomers 
discovered  unexpected  resources.  It  appeared  singular  tliat  a  plane! 
which  by  common  glasses  could  not  lie  distinguished  from  stais  of 
the  fiftli  magnitude,  except  by  a  light  somewhat  less  brilliant, 
should  have  escaped  the  eyes  of  those  who  have  given  numeroai 
caialo^es  of  stars  even  much  smaller  than  the  planet.  M.  BodtJ 
conceived  the  happy  idea  of  looking  for  it  in  the  catalogues  of 
flamsteed  and  Mayer,  and  of  ascertaining  that  twice  already  the 
planet  had  been  observed,  but  mistaken  frir  a  common  star.  The 
same  examination  into  the  observations  of  Lacaille  was  unsuccess- 
ful, because  (hat  astronomer  made  his  list  beforehand  of  the  stars 
wbose  position  he  wished  to  verify  from  the  old  catalogues.  Besides, 
he  died  before  he  had  completed  his  catalogue  of  zodiacal  stars, 
which  was  not  published  till  some  years  afterwards.  Besides  these 
two  observations  of  1690  and  1766,  Lemonnier  published  three 
others,  one  of  1764,  and  two  of  176S.  These  last  would  have 
given  him  the  liononr  of  the  discovery,  if  he  had  taken  the  trouble 
of  comparing  tfrem  whh  each  other,  fat  they  weie  made  in  the 
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most  bvonrable  circunutaDces.  With  the  asautance  of  these  obser- 
VBtioiiS.  and  joiniog  a  series  of  chosen  obseimtions  made  during  ao 
iniervai  of  eight  years  posterior  to  the  discovery,  tebles  were  con- 
structed into  which  the  perturbations  produced  by  Jupiter  and 
Saturn  were  iutroduced }  sod  these  tables,  which  have  beeo  in  the 
bands  of  at)  astronomers  for  IS  years,  represented  the  motitHis  of 
Uranus  with  a  precision  of  which  none  could  have  hoped  that  it  was 
susceptible,  and  much  superior  to  what  could  tutherto  be  given  to 
the  theory  of  planets  that  had  been  long  known.  But  it  was  v^ 
unlikely  that  this  esactness  could  last  much  longer ;  and  astro- 
nomers waited  patiently  till  the  progress  of  years  should  furnish  a 
sufBcient  number  of  observations  to  confirm  or  rectify  a  theory  not 
hitherto  sufficieoily  tried.  ^ 

'I1ie  journal  uf  M.  Lindenau  infoims  us  that  Bessel  had  found  m 
the  cc'Ui^ction  of  Bradley  aoother  observation,  still  more  ancient 
than  that  of  Mayer.  The  journal  says  nothing  moK  on  the  sub- 
ject, M.  Lindensu,  at  our  request,  demanded  of  M.  Bessel  the 
information  which  we  desired.  A  letter  of  M.  Bessel  has  informed 
us  that  tlie  observation  was  made  on  Dec.  3,  17f'3,  but  thai  it  is 
incomplete,  because  it  was  only  made  wiih  a  transit.  The  sidereal 
tiDie  of  the  pas!>a^e  is  22"  23'  21-838";  and  therefore  Dec.  3,  at 
5"  32'  34  y"  T.  M.  the  right  ascension  was 

330"  50'  27-1"  the  declination  10-55'  A 
Our  tables  give 

50"  39-y  the  declination  10-53'  32-9" 
Tlius  the  error  of  the  tables  is  only  12'5". 

M.  Bessel  has  likewise  calculated  anew  the  observation  of  Mayer; 
and  on  Sept.  25,  1756,  at  10"  51'  52-8"  T.  M.  he  lias  found 

The  right  ascension  . .  348°  0*  52-9"  declination  6°  I'  49-l"A 
Accoiding  to  our  tables  348     14-5  6     1     35*4 

Excess  of  calculus ... .  +11'6  —12-7 

Hence  M.  Bessel  concludes  that "  these  two  valuable  ohiervatums 
agree  perfectly."  Long  before  we  received  this  answer,  and  without 
even  knowing  that  we  had  put  the  question,  M.  Burckhardt  set 
himself  to  look  for  the  observation,  which  be  easily  found.  He  had 
likewise  calculated  it,  in  order  to  compare  it  with  the  tables,  and 
he  had  read  the  results  at  one  of  our  meetings.  This  first  success 
had  encouraged  him  to  make  new  researches.  It  was  by  means  of 
the  catalogue  of  Ftamateed  that  M.  Bode  had  found  the  observa- 
tion of  1G90.  Since  that  time  Miss  Caroline  Herschel  had  printed 
a  complete  catalogue  of  alt  the  stars  which  Flamsteed  had  oleerved, 
and  which  lie  had  nut  put  into  his  catalogue.  This  was  a  new  mine 
to  explore ;  and  M.  Burckhardt  discovered  in  it  five  observations 
all  equally  important.  He  calculated  them  with  all  possible  care> 
employing  even  the  molioDs  of  the  stars  as  br  as  they  could  be 
ascertained.    In  this  manner  he  has  deduced  the  oppasitioa  of 
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Uraous  in  17IS,  15  yean  afler  the  first  observation,  and  41  years 
beiure  that  of  Mayer.     He  has  obtained  the  followiag  results  :-~ 

4  March,  right  ascen.  i;0°  40'    18-0"  declin.  4"  54'   22-7" 
10  March   170     25     45-0  5       0     38-6 

Hie  mean  result  is  an  error  in  the  tables  of  +65-7"  in  longitude, 
and  +  1-2"  in  latitude.  Besides  the  three  ohservations  employed 
above,  M.  Burckhardt  has  likewise  found  two  others ;  the  first,  of 
April  2, 1712;  and  the  other  of  April  21),  1715.  The  three  observe 
tionsof  Lxmonnier  are,  Jan.  15,  1764,  and  Dec.  27  and  SO,  1768. 

The  opposition  of  1799,  compared  with  that  of  Ftamsteed,  gives 
60*ff"  more  than  the  tables  for  tnc  motion  in  8t  years ;  for  after  an 
entire  revolution,  the  error  of  the  aphelion,  and  that  of  the  eccen- 
tricity, are  the  same.  We  must,  therefore,  add  0-725"  to  the 
annual  motion,  which  will  be  4°  17'  55".  This  result  is  the  more 
important,  because  it  has  been  hitherto  impossible  to  separate  the 
two  indeterminate  quantities. 

M.  Burckhardt  remarks,  likewise,  that  the  observations  of  1715 
and  1753  are  very  wdl  situated  for  determining  the  place  of  the 
aphelion  ;  those  of  1690  and  1781  are  very  proper  for  rectilying  the 
equation  of  the  centre. 

The  observations  of  1690,  1715,  and  1753,  have  given  the  fol- 
lowing corrections  for  the  tables  :— 

Epochs  of  1799— 

+  34-1"  aphelion  +  6'  41"  equat  —  55-3". 

The  observations  of  1715,  1753,  and  17^1,  have  given — 
+  27-5  +  6-25  +  3-6 

The  mean  of  which  is — 

+  30-8"  +  6'  S3-5"  —  2S-8" 

A  change  of  six  minutes  in  the  aphelion  may  in  certain  cases 
change  the  longitude  3(i". 

As  br  the  observation  of  Flamsteed  of  1G90,  which  entered  into 
the  composition  of  the  tables,  the  new  elements  represent  it  as 
only  1'  wrong.  Unfortunately,  it  is  solitary ;  and  it  would  be  sufll- 
cient  to  read  in  the  passage  44"  instead  of  49"  to  make  the  whole 
agree.  But  the  manuscripts  of  Flamsteed  are  preserved  at  the 
Observatory  of  Greenwich.  It  would  be  easy,  therefore,  to  deter- 
mine whether  the  conjecture  of  M.  Burckhardt  be  well  founded. 

M.  Burckhardt  then  gives  an  easy  method  of  comparing  the  new 
elements  with  all  the  observations  which  we  wish  to  calculate.  It 
is  to  add  to  the  mean  longitude  of  the  tables  072^"  I,  I  being  the 
number  of  years  since  1761 ;  to  add  6'  26"  to  the  aphelion,  and  to 
suppose  that  the  tables  of  the  equation  and  radius  vector  are  for  the 
year  1813.  , 

The  stars  which  Flamsteed  observed  at  the  same  time  with 
Uranus  are  t  Lepnis  and  b  ViigiiliSf 
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COMETS   OP    1783   AND    1"93. 

The  first  of  these  comets  was  observed  by  M.  Mecbain,  on  "Sar, 
26,  and  observed  by  himself,  as  well  as  by  M,  Messier,  to  Dec.  :;1. 
Mr.  Pigott  had  seen  it  in  England  Jirom  Nov.  20,  and  coutd  only 
&II0W  it  till  Dec.  3.  He  had  only  estimated  the  declinations,  so 
that  the  uncertainly  with  regard  to  tbem  may  amount  to  two 
minutes. 

Mechain,  the  President,  Saron,  and  the  Chevalier  d'Angos,  could 
£nd  no  parabola  which  came  nearer  than  5'  or  6'  of  the  observa- 
tions at  a  time  when  the  diumal  motion  was  only  4^'.  Such  con- 
siderable errors  in  an  arc  of  25  days  indicated  an  orbit  different 
from  a  parabola,  for  it  is  proved  that  the  observations  of  M,  Messier 
agreed  perfectly  with  those  of  M.  Mechain. 

After  having  tried  parabolas  in  vain,  M,  Burckhardt  tried  aa 
ellipse,  and  he  found  the  elements  as  follows : — 

Half  the  larger  axis,  3'15H54;  sidereal  revolution,  live  years, 
7^  months,  or  2050-4  days. 

Eccentricity,  0  5395345 ;  distance  of  the  perihelion,  1-4544. 

Passage  over  the  perihelion  in  17S3,  19-50013  November,  astro- 
nomical time. 

Place  of  the  perihelion,  50'  3'  8";  ascending  node,  55°  45'  20". 

Inclination,  44°  53'  24"  direct  motion. 

With  this  ellipse,  the  errors  scarcely  amount  to  a  minute  and 
a  half. 

The  comparison  of  this  ellipse  with  known  orbits  leads  to  the 
opinion  that  the  comet  of  17^3  may  be  the  same  as  that  of  1793. 
It  was  necessary,  therefore,  to  esamine  if  tlie  above  ellipse  would 
agree  with  this  last  comet. 

On  the  supposition  that  the  two  ellipses  were  a  little  different,  it 
would  he  proper  to  examine  the  effects  of  the  attraction  of  Jupiter, 
to  which  the  comet  must  have  approached  very  near  towards  ita 
aphelion.  M.  Burcldiardt  has  not  yet  had  leisure  to  undertake  this 
la^ ;  but  in  the  mean  time  he  gives  the  errors  of  the  places  of  the 
comet,  calculated  in  an  ellipse  of  five  years,  and  in  an  ellipse  of  10 
years,  the  elements  of  which  are  as  follows  :^ 

Passage  over  the  perihelion,  1783,  Nov.  l9-b666S;  node,  CS" 
12';  inclination,  47°  43'. 

Perihelion,  49°  31'  55";  eccentricity,  0-6784;  distance  of  the 
perihelion,  1-49532. 

Lc^.  i  greater  axis,  0*674185;  log.  (]-=-|)* 9^4 12103;  log. 
parameter,  0-3996300. 

Half  the  greater  axis,  4-64963. 

The  two  ellipses  correspond  well;  slight  changes  might  still 
diminish  the  errors  of  the  longitude ;  but  the  errors  of  the  latitude 
are  greater  in  the  ellipse  of  10  years.  But  the  difference  is  not 
sufficient  to  prevent  great  uncenaioty  with  respect  to  the  greater 
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axis.  Hence  there  is  no  hope  of  deternaining  the  perturbations  with 
cenaioty. 

The  comet  of  179S  exhibits  much  more  troublewinie  uncer 
tainttes.  In  the  first  place,  that  comet  was  very  weak.  Chance 
dbcomed  it  to  M.  Peniy  when  lie  was  not  looking  for  it.  M. 
Messier  could  not  see  it  at  first  nlth  his  night  gln^s ;  he  was  obliged 
to  employ  his  large  acbrofflaiic  telescope.  He  cKpluins  the  reasoa 
why  the  comet  hns  not  been  seen  since,  if  it  actually  returns  evepf 
10  or  e«ry  five  years. 

Tlie  period  of  the  observations  is  75  "^^ys-  It  w>s  only  55  in 
178S. 

About  the  same  lime,  M.  Messier  had  himself  discovered  another 
comet,  which  interested  him  more,  and  to  which  he  applied  exclu- 
uvely  his  best  telescope.  To  observe  the  comet  of  M.  Ferny,  he 
ewptoyed  ,a  telescope  with  a  very  defective  micrometer,  and  only 
gikve  the  deetioation  within  two  minutes,  as  was  afterwards  known. 
M.  Perny  had  a  better  glass,  and  a  more  exact  micrometer ;  but  he 
tjtptan  to  have  been  rather  negligent  wiih  respect  to  the  passage 
aerOBS  the  wire.  Hence  we  have  good  reasons  for  distrusting  the 
oburvBtions  of  both,  and  it  would  be  very  difficult  to  decide  upon 
the  trcK  orbit.  The  astronomers  who  were  then  in  Parts  not  having 
kisure  to  calculate  these  observations,  the  President  Saron,  who 
was  in  prison,  undertook  the  task,  and  Lalande  gave  him  the 
neces^ry  data.  The  panbola  determined  by  Saron  was  the  last 
labour  of  this  respectable  and  unfortunate  magistrate.  In  a  note 
which  still  remains  lie  expresses  his  surprise  that  he  could  only  re- 
preieBt  the  observed  longitudes  within  l€'  or  IJ',  and  tlie  latitudes 
within  2' or  4'.  We  have  just  seen  the  causes;  but  it  is  just  to 
lefnark,  that  the  comet  was  very  near  the  pole  of  the  ecliptic,  and 
^t  these  errors  reduced  to  tlie  parallel  of  the  comet  become  much 
less  connderable.  Ii  is  evident  that  errors  in  latitude  are  sufficient 
to  ascertain  that  the  orbit  cannot  be  parabolic. 

On  the  snpposition  that  the  orbit  is  entirely  unknown,  M.  Burck- 
hardt  has  found  on  ellipse,  of  which  the  elements  are  as  follows : — 

pBssue>  1793,  November,  28*60631;  place  of  perihelion, 
7S°  68'  S8". 

ladination,  47°  36'  5";  node,  359"  4'  48". 

Logarithm  of  half  the  greater  axis,  0-7225030;  log.  of  the 
parameter,  0'»35S764. 

Log.  of  the  dist.  of  perihelion,  O-1461360;  eccentricity, 
07847635. 

Revolution,  nearly  12-i^  years. 

This  ellipse  represents  the  last  longitude  only  within  47^%  and 
the  latitude  within  I-J-', 

If  we  suppose  half  Uie  greater  axis  known,  and  the  revolution  of 
10  years,  we  have 

Eccentricity,  0-701355 ;  distance  of  perihelion,  I'S8859 ;  peri- 
lieKoo,  75"  49';  incHiwtion,  4^  55'; 
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This  ellipse  does  not  represent  better  tbe  observation  of  the  8th 
of  December. 

I^ese  observations,  calculated  by  the  method  of  M.  Gauss,  lead 
to  a  hyperbolic  orbit. 

The  coDcIusion  of  M.  Burckhardt  is,  that  with  observations  so 
UDcerlaiD,  and  under  similar  circumstances,  it  is  impossible  to  pro- 
nounce on  the  identity  of  the  two  comets,  however  probable  it  may 
have  appeared  at  first.  If  the  two  comets  constitute  only  one,  we 
must  suppose  a  considerable  motion  both  in  the  node  and  in  the 
perihelion  of  the  orbit.  Future  observations  alone  can  decide  the 
question ;  but  there  are  many  chances  that  so  feeble  a  comet  majr 
return  many  times  to  its  perihelion  without  being  perceived. 

Memoir  on  the  Agrarian  Measures  of  the  Ancient  Egyptians, 
By  M.  Girard. 

It  is  well  known  that  the  inundations  of  the  Nile,  by  destroying 
the  boundaries  of  estates,  obliged  the  Egyptians  to  cultivate  geo- 
metiy.  They  are  even  said  to  have  been  the  first  masters  of  the 
Greeks.  It  is  related,  indeed,  that  Thales  taught  the  Egyptian 
priests  to  determine  the  height  of  the  pyramids  by  tbe  length  of 
their  shadows.  If  this  be  true,  the  geometrical  science  of  the 
E^ptians  was  probably  confined  to  some  coarse  practices  of  land 
measuring.  Let  us  see  if  this  new  mem(HE  throw  any  light  on  thu 
difficult  .question. 

"  What  is  at  present  practised  in  Egypt  is  a  feithful  representa- 
tion of  what  has  been  practised  from  tbe  earliest  times  of  civiliza- 
tktn."  Hence  the  present  practices  will  give  us  an  idea  of  the 
knowledge  that  must  be  ascribed  to  the  priests  of  that  country. 
*'  It  is  obvious  that  in  the  measurement  uf  lands  much  time  would 
have  been  lost  if  they  had  measured  the  aroura  (this  was  a  square 
whose  side  was  100  Egyptian  cubits  in  length,  and  whose  surftce 
was  the  space  that  two  oxen  could  labour  in  a  dav)  by  applyiDjp 
successively  a  cubit  measure  along  the  length  of  ttat  line.  They 
replaced  the  cubit  by  one  of  its  multiples.  The  land  measurer, 
holding  in  his  hand  a  long  reed,  places  himself  at  the  extremity  of 
the  line  which  he  is  going  to  measure.  He  traces  with  this  reed  s 
slight  transverse  furrow,  to  point  out  the  place  of  that  extremity. 
He  places  one  end  of  the  reed  as  near  as  possible  to  the  ground, 
and  traces  with  the  other  end  a  second  transverse  furrow.  He 
places  the  end  of  the  cane  upon  this  second  furrow ;  and  thus  he 
goes  on  till  he  has  gone  over  the  whole  line.  We  see  that  this 
mode  of  measuring  is  as  simple  as  possible,  and  scarcely  requires 
more  time  than  is  necessary  to  pace  over  the  distance  to  be  mea- 
sured ;  but  it  is  obvious  that  it  is  not  rigorously  exact. 

"  Since  the  unit  of  agrarian  measurement  was  a  square  of  100 
cubits  the  side,  it  is  obvious  that  the  length  of  the  cane  employed 
in  measuring  must  be  one  of  the  factors  of  this  number.  \  reed  of 
five  cubits  satisfies  the  essential  conditions.  The  unity  of  agrarian 
measure  of  10,000  cubits  was  thut  tnnsfbfmed  into  another  of  400 
•quare  canes. 
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"  To  render  tlie  operations  of  measuremeDt  more  expeditious 
was  to  solve  a  problem  of  the  highest  importance.  The  priests 
contrived  a  new  cane,  equally  easy  to  employ,  and  having  the  ad- 
vantage over  the  former  of  abridging  the  labour,  without  sensibly 
altering  the  value  of  the  primitive  agrarian  measure." 

Such  are  the  facts  stated  by  the  author.  The  following  are  bis 
comectures. 

On  constructing  upon  the  diagonal  of  a  square  a  new  square,  we 
see  that  by  prolonging  the  sides  of  the  primitive  square,  we  have 
the  diagonals'of  the  second,  and  that  the  second  was  exactly  double 
the  first.  We  see  easily  that  the  diagonal  contains  more  than  28 
canes,  and  less  than  2i> — more  than  14]  cubits,  and  less  than  142. 
They  pitched  upon  2S  canes.  The  enor  was  only  16  superficial 
canes  in  800 ;  that  is,  a  SOth  part ;  and  this  error  was  favourable  to 
government,  because  it  increased  the  impost.  The  numt>er  28  lias 
7  for  a  divisor.  On  that  account  the  cane  was  made  seven  cubiti 
long,  still  with  the  view  of  abridging. 

It  is  true  that  we  do  not  find  in  antiquity  any  positive  evidence  of 
the  employment  of  the  cane  of  seven  cubits.  But  we  can  supply 
the  place  of  this  want  of  positive  proof  by  other  circumstances 
nearly  equally  strong. 

The  author  has  made  several  observations  in  his  memoir  on  the 
Nilometer  of  Elephantine,  which  demonstrate  that  the  builders  of 
the  great  pyramid  intended  to  give  to  the  different  parts  of  this 
monument  a  round  number  of  linear  measures.  It  is  natural  to 
think  that  the  base  of  thb  pyramid  ought  to  contain  a  round 
Dumber  of  superficial  measures.  According  to  the  last  measure- 
ment, the  sur&ce  of  the  base  is  54135  metres,  which  makes  exactly 
10  of  these  seplennary  arouras,  and  gives  for  the  cubit  0'525  metre, 
exactly  what  is  deduced  from  the  sepulchral  chamber,  and  likewise 
from  the  nilometer  at  Elephantine. 
^  We  may  admit  very  readily  the  singular  exactness  of  these  coin- 
cidences ;  but  if  we  adopt  the  whole  hypothesis,  it  would  only 
follow  from  it  that  the  Egyptian  priests  were  acquainted  with  the 
most  simple  case  of  the  famous  problem  of  toe  square  of  the 
hypotheouse,  which  would  not  indicate  a  very  advanced  state  of 


The  second  and  third  sections  of  the  memoir  treat  of  the  agrarian 
measures  in  Egypt  under  the  Fenians  and  under  the  Romans.  We 
see  that  the  Jugtmrn  of  Hero  Is  nothing  else  than  the  Roman 
jugerum.  We  find  it  proved  by  a  passage  of  Didymus  of  Alexan- 
dria that  the  Italian  foot  was  the  same  as  the  Roman  foot.  All  the 
modifications  introduced  into  the  agrarian  measures  are  explained 
by  this  principle,  which  has  always  regulated  (he  conduct  of  con- 
querors, to  augment  the  sum  of  the  Impositions,  attending  as  much 
as  possible  to  the  habits  of  the  conquered  people.  From  calcula- 
tions which  it  is  impossible  for  us  to  extract  it  appears  that  the  real 
sire  of  the  base  of  the  great  pyramid  is  only  -j-fj-  different  from  the 
value  which  Pliny  has  assigned  it. , 
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The  object  of  the  fourth  section  i*  to  prove  that  the  Arabiaiu 
introduced  no  sensible  Alteration ;  uid  the  memoir  termiDat^s  with 
the  followiDg  tablo,  which  is  an  epitome  of  the  whole  :— 

I,    Primitive  Aroura. 

Primidve  cnbit    0*525  meUei 

Cane  of  five  cubit 2-625 

Side  of  20  canes 52-50 

Surface  of  400  canes 2756-00 

Surface  of  the  double  aroura 5312*12 

II.  Double  Aroura  of  the  Great  Pyramid. 

Cubit  0-525  metre* 

Cane  of  seven  cubits 3'675 

Side  of  20  canes 73-50 

Surface  of  400  canes 5413-00 

III.  Double  Roman  Jugerum. 

Cubit 0-527  metres 

Cane  of  6|.  cubits   3-5133 

Side  of  tlie  double  jugerum 70'2O 

Surface  of  400  canes 4937*00 

IV.  Socarioti  nf  Hero. 

Cubit 0-527    metres 

Koyal  Spirhame    0-2035 

Orgye  of  S-J  spir. 2-4351 

Side  of  10  orgyes 24-3510 

Surface  of  the  socarion     592-9710 

Peusple  surface    5929*7100 

V.  Present  Feddaa  of  the  Cidtwalors. 

Pik  heledy 0-5775  metres 

Cane  of  6f  pik  heledy 3*8500 

Sideof  ZOcaoes 77*0000 

Surface  of  400  canes    5929-00 

VI.  Presmi  Feddan  of  Zobles. 

Pik  beledy     0-5775  metres 

Cane  of  6|  pik  beledy 8-658 

Side  of  20  canea  7S-i6 

Surface  of  400  canes     5353-00 

Thory  of  Ike  Motion  of  Water  in  CapiUaxy  Tubes  at  different 
Temperatures.     By  M-  Gifard,  ^ 

In  preaenling  to  the  Academy  an  account  of  his  experiments  on 
the  mption  of  water  ip  capillary  tubes,  M.  Qirard  bed  announced  a 
iheoiy  capable  of  e^pjainiog  all  the  phen^mefla.  It  Jirgs  observed 
that  cxperimsnts  of  tbp  sqme  qature  bad  been  made  at  league  m 
1796,  and  published  in  1800,  by  Profejtsor  GenW*-  Tte  (pemov 
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of  this  philosophef  hsviog  beeo  conatnunicated  to  M.  GKrard,  be 
begins  his  new  memoir  by  an  aoalnia  of  the  labonrs  of  the  Pro- 
feteoi  of  Prague.  He  describes  hii  apparatus,  explains  the  object 
which  he  had  in  view,  and  the  principal  remits  which  M.  Geniner 
obtained.  It  results  from  this  comparison,  tliat  if  the  two  memoirs 
have  sonae  resemblance  in  certain  parts,  the  differences  betweea 
them  are  much  moiv  numerous, and  occur  in  the  most  essential  points. 

M-  Gerstner  employed  merely  the  empirical  formula  of  the 
Gheralier  Dubuat.  M.  Girard  employs  a  formula,  the  first  member 
<rf  which,  taken  directly  from  a  formula  of  Euler,  expresses  the 
accelerating  forces;  while  the  second,  according  to  the  ideas  of 
Coulomb,  eKprea§es  the  retarding  forces.  From  the  equality  be- 
tvreeu  these  two  members  results  the  unifonnity  of  motion. 

The  sacond  member  au  +  ii  u*is  composed  of  two  terms^  one 
of  which  depends  upon  the  simple  velocity  u,  the  seccnd  upoD  the 
square  of  that  velocity ;  a  and  I)  are  constant  quantities  to  be  de- 
termined by  eiperieace. 

In  certam  circumstances,  the  term  proportional  to  the  square 
diaappcara.  Thea  the  formula  becomes  linear,  as  well  as  the  mo- 
tion. The  term  a  u  represents  the  resistance  from  the  adhesion  of 
the  fluid  to  the  surfaee  along  which  it  flows ;  the  term  b  u'  depends 
upon  the  aqwrities  with  wliich  that  surface  is  covered. 

After  these  preliminaries,  M.  Girard  undertakes  the  e^lanation 
of  the  10  phenomena  which  he  has  observed.  AH  that  we  can  do 
a  to  transcribe  here  the  enunciation  of  these  phenomena. 

1.  Under  any  charge  whatever,  when  the  capillary  tube  through 
which  the  liquid  runs  has  acquired  a  certain  length,  the  term  pro- 
portional to  the  square'  of  the  velocity  disappears  from  the  general, 
formula  of  uniform  motioa. 

2.  The  limit  of  the  length  at  which  this  square  disappears  b  so 
much  the  further  from  the  origin  oilhe  tube  the  greater  the  charge 
of  water  dsove  it  is. 

3.  Ev^  thing  else  being  equal,  the  limit  of  the  length  is  so  much 
the  further  At)m  the  origin  of  the  tube  the  greater  its  diameter  is. 

4.  When  the  motion  of  the  water  has  become  linear,  variations 
of  the  temperature  have  such  en  influence  ou  the  products  of  the 
flow  that  in  the  interval  between  O  and  84°  of  the  centigrade  ther- 
mometer these  products  vary  in  the  ratio  of  one  to  four. 

fi.  Within  the  limits  at  which  the  movement  begins  to  he  linear, 
and  when  by  the  diminution  of  its  length  it  is  reduced  to  a  simple 
<^agtt  the  produce  of  the  flow  varies  only  in  the  ratio  of  five  to 
su  ftM*  a  thermometrical  interval  between  0  and  ^^°. 

6.  The  coefficient  u  of  the  first  power  of  the  vdocity  varies  with 
the  ^ameter  of  the  tubes  employed  in  the  experiment. 

7.  The  coefficients  a,  which  for  tubes  of  different  diameters  hare 
difierent  expressions  at  a  given  temperature,  approach  ao  much  the 
nearer  to  identity  the  hieher  the  ten^rature  is. 

8.  Whatever  u  the  diameter  of  the  capillary  tube,  the  variations 
in  the  products  of  the  Bow  firom  one  degree  of  temperature  to  another 
we  so  much  the  more  considerable  the  lower  the  teup«ratut«  &' 
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9.  The  law  of  varmt^ility  which  expresses  the  ratio  of  the  pro- 
ducts of  the  flow  to  the  degrees  of  temperature  is  manifested  with 
so  much  the  greater  regularity  the  Bmaller  the  dinmeter  of  the  tube 
is  in  which  the  experiments  are  made. 

10.  The  temperature  which  exercises  so  great  an  influence  on 
the  products  of  uniform  flow  ceases  to  have  a  sensible  influence 
when  the  motion  takes  place  in  open  canals,  or  in  ordinary  tubes 
whose  diameter  is  too  great  to  be  capillary. 

Tlie  author  passes  to  the  application  of  his  experiments  to  the 
determination  of  the  ratio  of  the  temperature,  and  the  thickness  of 
the  coat  of  fluid  adhering  to  the  sides  of  the  tube. 

Tlie  superficies  of  the  transverse  section  of  the  tuhe.is  diminished 
by  a  circular  crowD,  the  thickness  of  which  varies  with  the  tempe- 
rature of  the  fluid.     He  expresses  the  sur&ce  of  this  crown  by  a 
series  of  this  form : — 
S=A+BT+CT»  +  DT'+&c.  T  being  the  temperature. 

He  seeks  the  value  of  the  coefiicieots  from  experiment,  either 
confining  himself  to  T',  or  in  proceedingas  far  as  T'.  He  deduces 
from  this  the  formula  of  the  thickness  e:  and  by  means  of  these 
two  formulas  he  calculates  the  whole  of  the  experiments  made  with 
di&rent  series  of  tubes,  which  enables  him  to  compare  these  for- 
mulas with  each  other,  and  with  the  quantity  of  water  which  really 
Sows  out.  The  result  of  these  comparisons  for  the  first  series  of 
tubes  is,  that  the  product  calculated  by  the  formula,  employing  the 
first  three  powers,  is  greater  than  the  product  observed ;  and  that 
when  the  third  power  is  suppressed,  and  we  confine  ourselves  to  the 
first  two,  the  calculated  product  is  a  little  too  small.  But  all  these 
differences  are  extremely  slight.  From  experiments  made  with  the 
second  series' of  tubes,  it  results  that  we  may  neglect  the  third 
power,  so  that  the  curve  is  only  of  the  second  degree. 

These  conclusions  may  be  verified  by  the  simple  inspectirai  of  the 
tables,  which  exhibit  all  the  circumstances  of  each  experiment. 

The  author  then  discusses  the  dlSerentcauses'of  the  errors  which 
could  influence  the  results,  and  produce  the  slight  differences  re- 
marked in  them. 

He  thinks  that  we  may  always  assign  the  ratio  which  exists  be- 
tween the  diameter  of  a  capillaiy  tube,  its  size,  and  the  depression 
of  its  lower  orifice  below  the  surface  of  the  fluid  in  the  reservoir 
from  which  it  flows,  and  between  the  temperature  and  the  flow  per 
jecond  when  the  motion  has  became  linear. 

He  makes  similar  calculations  for  the  thickness  e  of  thecoatin; 
for  the  same  two  series,  and  in  the  double  hypothesis  of  the  equa- 
tion of  the  second  degree  and  that  of  the  third.  He-  determines 
this  thickness  for  every  five  degrees  of  Uie  thermometer  from  the 
freezing  to  the  boiling  point.  The  results  of  these  new  calculations 
are  likewise  exhibited  in  two  tables,  where  we  remark  easily  that 
the  thickness  of  the  fluid  coats  which  cover  the  inner  surface  of  the 
tubes  is  less  in  the  small  tube  than  in  the  large.  Hence  the  author 
concludes  that  these  thicknesses  do  not  depend  solely  upcHi  the 
tetnperature,  but  likewise  upon  the  radius  of  curvature,  and  the 
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traosverse  section  of  the  tube^  which  would  not  be  the  case  if  the 
actioD  of  the  tube  did  not  extend  to  a  finite  distance  from  the  sur- 
face. This  remark  will  occasion  new  researches,  which  will  be  the 
subject  of  another  memoir. 

(r*  ie  amlimitd.) 


I.  Arragordte. 
It  has  beeh  long  known  to  mineralogists  that  the  crystaltioe  fonDa 
of  calcareous  spar  and  arragohite  are  different ;  and  Haiiy  demon-  - 
strated  that  no  admissible  decrements  could  teconcile  their  primitive 
forms.  In  the  year  1813  Stromeyer  announced  that  he  had  disco- 
vered in  the  arragonite  of  France  -l^-  per  cent,  of  carbonate  of 
strontian  ;  and  in  the  arragonite  of  Spain,  2{-  per  cent,  of  the  same 
salt.  He  slated,  at  the  same  time,  that  he  considered  the  crystal- 
line shape  of  arragonite  as  the  same  with  that  of  carbonate  of 
strontian.  It  has  Wen  known  for  some  years  that  certain  substances, 
when  they  amount  only  to  a  small  proportion  of  a  compound,  im- 
press upon  the  whole,  notwithstanding  their  own  crystalline  form. 

/llius  two  of  three  per  cent,  of  sulphate  of  iron  is  capable  of  in- 
ducing its  own  form  upon  sulphate  of  zinc.  White  cobalt  ore  owes 
its  cubic  form  to  a  small  portion  of  iron  pyrites  which  It  contains. 
Gres  de  Fontainbleau  has  the  crystalline  form  of  calcareous  s|)ar,  of 
which  it  contains  only  a  small  portion.     Stromeyer  conceived  that 

.in  likeiganner  the  small  proportioa  of- carbonate  of  strontian  in 
arragonite  in6i)eQccd  the  crystalline  form.  A  short  time  before  hla 
death,  Gehlet^-  announced  that  he  had  met  with  very  well-defined 
ci-y.itah  of  car,bfnaie  of  strontian,  and  that  the  form  was  precisely 
the  same  as  t^at  of  arragonite.  This  question  has  been  lately  dis- 
cussed at  great  ;len^t(i  by  Professor  Fudhs,  of  Laadshut.     The  re- 

'^ult  of  his  exan^nafioh  is,  that  the  crystals  of  carbonate  of  strontian 
have  a  considerable  fesembisiice  to  those  of  arragonite,  but  that 
they  are  by  no  means  the  same  (Schweigger's  Journal,  six.  113). 
Tbc'crys^ls  of  carbobkte  of  (Strontian  found  lately  near  Saltzbuig 
are  regular  six~sided  prisms.i  '^bote  of  arragonite  are  likewise  rik- 
stded  pnams,'!  but-not  regular;  far.i&iar  of  the  angles  are  of  116^, 
and  the  two  others  of  128°.  Now  M.  Haiiy  has  demonstrated  that 
the  .primitive  forrh  of  arragonite  cannot  pass  into  the  regular  hexa- 
hedron Jn  .virtue  of  any  admissible  law  of  decrement.  Besides  this, 
Buc^olz  and  Meianer  analyiced  different  specimens  of  arragonittf, 
which  were  destitute  of  oartxiiiale  of  strontiiin ;  aod  Laugler  found 
**'^V  TcrWth  p^rt  of  this  salt  in  the  arragonite  of  Bastenes.  .From 
these  facts  we  may  consider  it  as  demonstrated  that  the  opinion  of 
Stfomeyer  is  inaccurate.    It  follow^  thocftsc*  tliat  tbecButs  of 


388  '  SdenAfic  hdelUgence.  [Nov. 

the  ducordance  between  the  ciystals  of  amgaieliit  and  calcareous 
spar  Is  89  problematical  as  ertr. 

II.  Barley. 

According  to  Proust,   the  constituents  of  barley-meal  are  as 

follows ;    Yellow  resin  1 

Gummy  and  saccharine  extract 9 

Gluten    3 

Starch     32 

Hordein .55 

100 
Hie  resin  is  obtained  by  digesting^  the  meal  in  alcohol.  It  b  a 
pitchy  substance,  which  seems  to  me  better  entitled  to  the  name  of 
oil  than  of  resin.  I  examined  it  many  years  ago,'  and  was  much 
struck  with  its  flavour,  which  is  precisely  similar  to  that  of  spirits 
made  from  unfermented  barley.  Hence  I  was  disposed  to  consider 
that  flavour  as  owing  to  the  presence  of  this  oily  substance. 

The  gummy  and  saccharine  matter  are  obtained  by  digesting  the 
barley-meal  in  cold  water.  The  gluten  precipitates  in  nocks  when 
this  aqueous  infusion  is  heated. 

The  starch  and  hordein  constitute  the  powder  that  remains  after 
the  preceding  processes.  By  boiling  this  powder  in  water,  the 
starch  is  taken  up,  while  the  hordein  remains.  The  substance  to 
which  Proust  has  ^ven  the  name  of  hordein  has  much  the  appear^ 
ance  of  the  sawing  of  wood,  and  possesses,  according  to  him,  the 
properties  of  liemn ;  or  at  least  it  approaches  very  closely  0)  that 
vegetable  principle  in  its  properties. 

III.  MttU. 

According  to  Proust,  the  constituents  of  malted  barley  are  as 

follows :—        Resin 1    - 

Gum 15 

Sugar 15 

Gluten    1 

Starch    56 

Hordein 12 

100 

He  a&ms  that  barley  in  malting  loses  a  third  of  its  weight  (Ann. 
de  Chim.  et  Piiys.  v.  342} ;  but  I  can  assure  the  reader  that  the 
whole  of  his  account  of  malt  and  maltiog  is  very  &r  from  aocurate. 
The  average  loss  in  'more  than  50  malting  processes  on  a  pretn 
'  large  scale,  which  I  myself  superintended,  and  during  which  much 
care  was  token  to  ensure  accunwy,  was  oaly  20  per  cent.  The  malt 
.ID  these  cases  was  iveighed  just  when  taken  off  the  kiln,  and  the 
.bariey  had  been  weighed  just  before  it  was  put  into  the  steep.  1 
found  that  if  the  barley  was  kilo-dried,  it  ket  12  per  cent,  of  its 
weight ;  and  that  the  malt,  wheo  k^t  for  some  time  in  a  granary, 
recovered  the  sane  proportKHi  of  weight.  .Hence  I  conceive  it 
follows  that  the  tme  io6s  of  weight  m  malting  does  not  exceed 
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'  ^ght  per  cent.,  or  rather  less  than  -^ih..  One  half  of  this  loss  is  to 
be  ascribed  to  matter  dissolved  from  the  husk  of  the  graia  by  the 
steep^water,  and  to  grains  of  barley  bruised  and  destroyed  by  tlie 
malster  while  turning  the  malt  upon  the  floor ;  so  that  the  real  loss 
in  malting  does  not,  I  believe,  eitceed  four  per  cent.  I  leave  it  to 
M.  Proust  to  decide  whether  it  is  likely  that  so  very  remarkable  a 
change  should  be  produced  in  the  composition  of  barley-meal  by 
mailing,  and  yet  so  small  a  change  in  the  weight.  The  bordein  of 
Proust  I  consider  as  starch  in  a  particular  state,  somewhat  similar 
to  the  fibrous  matter  of  potatoes.  The  malting  partly  converts  it 
into  the  state  of  sugar,  and  partly  into  that  of  common  starch,  by 
destroying  a  certain  unknown  glutinous  substance  which  glues  the 
particles  of  it  so  firmly  together. 

IV.  Brewing. 
M.  Proust's  notions  of  brewing  by  means  of  barley  and  malt  are 
obviously  very  imperfect.  He  says  the  great  product  of  the  fermen- 
tation is  carbonic  acid.  The  fact  is,  as  I  have  determined  by 
numerous  experiments  upon  a  large  scale,  that  the  portion  of  malt 
which  b  dissolved  is  resolved  by  fermentation  into  neaily  equat 
weights  of  carbonic  acid  and  alcohol  of  the  specific  gravity  0-825. 
When  raw  grain  is  employed  by  the  distillers,  it  undergoes,  while 
in  the  mash  tun,  a  change  similar  to  that  induced  on  barley  by 
'    malting ;  for  the  wort  is  just  as  sweet-tasted  as  the  wort  from  malt, 

V.    Effect  of  Ugktning  on  a  Tree. 

(To  Dr.  Tbomum.) 
SIR,  Gem-gt^lnet,  ESinbwgA,  Jalg  S3,  I81T. 

In  my  walk  two  d^s  ago  I  happened  accidentally  to  step  into 
Craiglockart  Garden,  near  the  village  of  Slatefbrd,  about  two  miles 
west  of  Edinbuigfa,  where,  after  inspecting  the  garden,  hothouses, 
and  romantic  grounds,  upon  the  wooded  banks,  of  the  water  of 
Leith,  -the  keeper  informed  me  that  the  thunder-storm  of  the  10th 
nit.  had  been  particularly  terrible  at  that  spot^  that  rihe  lightning 
had  struck  a  tree  on  the  side  of  the  highway  to  the  north  of  ihe 
garden  wall,  and  had  afterwards  struck  a  man  who  had  taken 
shelter  in  a  neighbouring  outhouse  attached  to  the  back  of  the 
garden,  near  the  tree.  ■      . 

Wishing  to  ascertain  the  appearance  of  a  tree  struck  with  electric 
fluid  [having  often  observed  large  blotches  on  llie  bark  of  trees  said 
to  have  been  caused  by  the  lightniog),  I  requested  the  keeper  (Mr. 
Bobertson)  to  show  me  the  tree.  I  found  it' to  be  an  English  elm. 
The  lightning  had  struck  it  at  a  small  decayed  knob  about.  15  feet 
above  the  ground,  on  the  north  side  of-  the  tree.  It  descended  all 
round  in  a  spiral  form,  and  went  ofi'  ftom  the  ground,  destroying  a 
large  (juantity  of  nettles  and  grass  at  the  root  of  the  tree  in  a  south- 
west direction,  towards  the  house  where  the  man  bad  taken  shelter, 
where  at  the  root  of  the  tree  I  observed  it  had  torn  up  the  earth, 
which  is  stiti  quite  apparent,  from  the  root  of  the  tree,  in  the  shape 
nearly  of  a  large  grooved  wheel  iracfc,  diminishing  in  size  as  it  ex- 
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teada  outward.  From  tliis  it  entered  the  outbouse  where  the  men 
were,  and  strutk  one  of  them  so  much  that  he  was  qoite  stupified 
for  some  time ;  and  afterwards,  as  the  men  relate,  the  lightning 
went  off  by  a  skylight,  althougli  there  is  no  visible  mark  of  its 
course  after  quitting  the  root  of  the  tree,  and  the  grooved  way, 
which  does  not  extend  above  two  feet  from  the  tree,  but  is  io  the 
direction  of  the  door  of  the  house.  In  this  house  there  was  a  cwi.- 
siderable  quantity  of  iron.  Thus  it  would  appear  that  leading  a 
conductor  to  the  earth  is  no  certain  rule  of  safety — the  lightning 
does  not  descend  into  the  ground. 

The  appearance  of  the  effects  of  the  fire  upon  the  tree  is  quite 
different  from  the  blotches  which,  in  my  ignorance,  had  frequently 
been  passed  upon  me  for  the  effects  of  lightping,  and  which  pro- 
bably IS  some  disease  of  the  tree,  or  animalculie.  The  appearance 
of  this  tree  is  as  if  the  top  knobs  of  the  outer  cortex  had  been 
touched  with  a  wright's  plain,  having  a  white  glistening  colour,  as 
if  aftpr  friction.  No  black  traces  remained  upon  the  tree,  find 
nothing  bore  the  resemblance  of  burning,  except  some  lateral, 
branches,  and  the  nettles  and  brushwood  ^t  the  bottom  of  the' tree. 

Tlie  most  surprising  fact,  however,  is,  that  four  years  ago  two 
trees  (within  a  tew  yards  of  the  elm  that  was  struck)  were  in  like 
manner  successively  struck  with  lightning.  The  one  tree  was  a 
beech,  and  is  now  cut  down,  having  decayed  by  the  effects  of  the 
lightning:  the  other  a  fir,  I  believe,  which  remains  a  wretched 
spectacle  to  this  day.  This  led  me  to  inquire  as  to  the  contiguous 
metals  imbedded  in  the  ground  under  the  spot. 

Fortunately  a  well  about  18  feet  deep  is  sunk  close  by,  which  « 
man  informed  me  he  had  been  at  tlie  bottom  of,  and  he  assured  rae 
that  the  only  mineral  cut  through  In  that  depth  was  a  greybh  free- 
stone. 

I  hare  thought  it  proper  to  set  down  this  information  for  you  as  i' 
received  it,  and  saw  it.  And  if  it  can  throw  any  light,  or  afford 
any  hints  to  year  learned  friends,  upon  this  Most  awful  phenotnenoa 
of  nature,  I  shall  be  happy.  The  thape  of  the  groove  by  nhich 
the  electric  fluid  escraped  from  the  tree  may  perhaps  be  some  fouct^ 
flation  for  ascertaining  the  form  of  the  forked  lightning.  And  from 
the  direction  as  marked  on  the  ground,  and  the  circumstance  of  the 
nian  being  so  sensilily  affected  in  the  outhouse,  it  would  appear  ta 
have  been  the  $ame  flash  that  did  both. 

I  have  the  honour  to  be,  Sir, 

'"'  '     Yqur  most  obedient,  humble  servant, 

John  Govan. 

VI,  Register  of  the  Wealher  at  New  Malton,  in  Yorkshire, 

July,  I8I7.— Mean  pressure  of  barometer,  29-518;  tpax.  '29-83  j 
mjn.  2875.  Rjinge,  0*88  in.  Spaces  described  by  the  curve,  5-OQ 
in.  Number  of  changes,  13. — Mean  temperature,  58D2°;  max^ 
70" ;  min.  48°.  Range,  22°. — Amount  of  rain,  4-05  in.  Wet 
4«W»  ?2,    prevailing  wiods^  Westerly.     fJ,  3,    N^l,  ?..  E^  Ij 
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SE,  ].    S,  6.-    SW,7.    W,  7.    NW,3.    Var.,  1.    Brisk  win*, 
3.     Character  of  the  period :  wet,  cold,  and  cloudy. 

August. — Mean  pressure  of  barometer,  29'492;  mas.  29*92 ; 
mill.  26'tiO.  Range,  1-12  ioch.  Spaces  described  by  tte  cufve, 
7*30  in.  Number  of  changes,  20, — Mean  tenaperature,  56*60°  j 
max.  70°;  min,  42.  Range,  28°. — Amount  of  rain,  6-47  inch.  . 
Wet  days,  25.  Prevailing  wind,  SW.  NE,  3.  SE^  2.  S,  6. 
SW,  13.  W,  1.  NW,  2.'  Van,  4.  Brisk  wind?,  13.  Bois- 
terous, 6. 

This  period  was  so  uncommonly  wet,  that  scarcely  a  single  day 
elapsed  without  rain,  either  in  greater  or  less  quantities,  and  often 
accompanied  with  very  heavy  gales,  the  amount  being  equal  to 
nearly  5-^  inches.  The  barumetrical  column,  as  may  be  seen  from 
the  number  of  changes  in  its  direction,  was  in  continual  fluctuation, 
and  the  mean  lower  than  for  some  time  past.' 

SeplemltoT. — Mean  pressure  of  barometer,  29-772 ;  mait.  30*14 ; 
mio.  28*69.  Range,  1*45  in.  Spaces  described  by  the  curve,  6*12 
in.  Number  of  changes,  15.-^Mean  temperature,  55-43°}  mar. 
71°;  min.  30".  Range,  41°— Amount  of  rain,  1*05  in.  Total 
quantity  this  year,  20-32  in. — Prevailing  wind,  easterly.  N,  4. 
NE,  7.  SE,  5.  S,  8.  SW,  1.  W,  3.  NW,  1.  Var.,  1. 
Brisk  winds,  S.     Boisterous,  2. 

A  violsnt  storm  of  thunder,  vivid  lightning,  and  heavy  rain, 
between  three  and  four,  a.  m.  on  the  4th,  closed  a  series  of  wet  and 
changeable  weather  of  above  three  months'  duration,  llie  air  now 
become  serene  and  mild,  mth  very  tittle  rain  for  the  remainder  of 
the  period.  When  the  moon  attained  her  full  on  the  25th,  a  suc- 
cession of  heavy  equinoctial  gales  from  the  S  and  SW  were  expe- 
rienced, which  considerably  depressed  both  the  pressure  and  tem- 
perature ;  the  thermometer  indicating  32°  on  the  30th,  and  30°  on 
the  f(41owing  morning, 

NtmMall«>,-Oct.S,  ISIT.  J.  S. 

VII.  Kidney  &eim  And  Common  Bean  Perettmais,      ' 

(To  Dr.  TliDiiisoii.) 
SIR,  '■ 

Should  yon  deem  the  following  facts  worthy  a  place  in  your 
Joamal,  I  shall  feel  myself  much  honoured. 

And  am,  wii;h  dtie  respect, 

Sir,  your  very  obedient  Gervant, 
Carle,  Sept.  18,  ISH,  Thohas    Holt. 

It  is  a  generally  received  opinion,  supported  by  the  authority  of 
all  the  botanical  and  horticultural  works  I  have  had  oppoitunity  of 
consulting,  that  the  pkaseolus  vulgaris,  or  common  kidney  bean, 
and  the  pkaseolus  nanus,  or  dwarf  kidney  bean,  are  annual  plants. 
Experience  has  taught  me  that  they  are  both  perennials,  as  well  ai 
the  faba  vicia,  or  common  garden  bean,  with  its  varieties.  How 
tbe  fact  could  have  escaped  the  penetrating  eye  of  the  late  Philip 
Millar,  I  cannot  determine;  but  in  his  Botanical  Dictionary  they 
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aic  all  proBOiinoed  oTomal  plants.  Of  course  the  botanical  works 
of  more  recent  date,  being  chieBy  abridgmeota,  lelectioDs,  and 
mprovemmls,  of  that  bot^,  have  niaintained  the  same  opioiona. 

The  feet  is  readily  pnved.  In  the  month  of  Sefiteasber  or 
October,  on  the  appearance  of  any  sharp  frosts,  or  when  the  beam 
have  done  bearing,  let  them  be  cut  dowa  within  two  inches,  tif  tbe 
soil;  ahake  over  the  roots  some  litter  fr(»B  a  stable  ;  and  about  the 
May  following  the  roots  will  throw  up  fresh  shoots,  which  will  be 
stronger,  and  more  vigorous,  than  those  of  the  first  year's  growth. 
This  I  have  repeated  with  never-Uling  success  for  uiese  six  years 
past,  in  the  course  of  which  I  have  observed  that  the  bean  pods  do 
not  come  to  ooaturity  so  early  by  about  three  weeks  in  the  secmd  or 
succeeding  years  as  they  do  the  first  year's  growth ;  but  that  the 
second  year's  crop  is  not  so  liable  to  be  injured  by  variable  weather, 
-frosts,  or  wet,  as  the  fresh  sown  plants ;  and  that  the  roots  are  mom 
in  danger  of  injury  from  cold  rams  in  winter  than  by  hard  frosts. 

At  the  same  time  I  must  request  permission  to  correct  a  mi»- 
statement  of  a  fact  which  appeared  in  Mr.  Sym's  paper  on  Flame, 
which  appeared  in  the  Annals  of  Phihsopny  for  November  last. 
The  author  observes,  "  forjiame  is  an  opafte  suistance,  as  any  one 
may  satisfy  himself  hy  trying  to  read  a  hook  through  the  upper  part 
of  the  Juime  of  a  candle,"  (Vol.  viii.  pp.  £22,  323.)  I  nave  re- 
peatedly tried  the  experiment;  and  have  satisfied  myself  that  a  book 
of  very  small  print  may  be  easily  read  tbrou^  any  part  of  the 

.    flame  of  a  candle,  and  indeed  of  any  other  not  intensely  bright 
flame,  if  belda  short  time  behind  it,  with  the  eye  fixed  on  it. 

VIII.  Royal  Geological  Society  of  Cornwall. 

Annual  Report  of  (he  Council. — In  perf<sming  this  annual  duty, 
the  Council  acknowledge  with  pleasure  ihe  liberal  contributions  ti 
mineral  specimens,  to  which  the  increased  splendour  of  the  cabinets 
is  so  greatly  indebted ;  and  they  contemplate  with  peculiar  satisfao* 
fecfion  the  spirit  of  investigation,  and  activity  in  research,  which 
continue  to  animate  the  members  of  the  society,  and  to  augment 
that  interesting  department  of  the  collection  which  is  calculated  to 
illustrate  the  geoI(^ical  structure  of  the  county. 

In  consequence  of  such  an  increase  in  the  number  of  specunens, 
at  wall  as  in  that  of  the  members  of  die  society,  the  present  room 
has  been  found  inadequate  to  its  purposes,  a  museum  nas  therefore 
been  erected,  which  will  prove  better  adapted  for  the  meetings,  and 
more  favourable  to  the  enlarged  views  aud  increasing  prosperity  of 
the  institution. 

The  Council  have  to  lament  the  unlkvoaraUe  state  of  the  wearher 
during  the  preceding  year,  as  it  has  unfortunately  retarded  the  pro- 
gress of  those  investigations  which  are  necessary  tor  the  completioQ 
of  the  geological  map  of  tbe  county ;  and  they  b^  to  remind  the 
members  of  tbe  aoeiely  that  to  obtain  this  desirable  ot^ect,  their 
social  and  united  exertions  are  required,  and  they  more  especially 
aolicit  the  co-operation  of  those  gentlemen  who  are  pendent  in  tb^ 
iptoe  FMQOte  districts  of  thf  coumy, 
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The  Council  beg  to  direct  the  attentioa  of  tite  Society  to  tlie 
very  Interesting  and  jnMrociive  series  of  s^eaiaDcns  ct^lected  from 
the  difierent  mines,  at  diffiireDt  levels,  \>y  Joseph  Came,  Esq.  in 
illuatmtion  of  the  history  of  that  rock  to  which  the  name  of  Elvan 
has  been  provinciaDy  given.  It  is  hoped  that  limilar  suites  of  the 
other  tnetalliferous  rocks  will  be  collected,  with  a  view  to  dbcover 
their  geological  relations. 

Mr.  Chenhalls  rq»rts  that  the  safety  bar  continues  in  use  in  all 
the  western  mines,  without  any  objection  ;  and  that  not  a  single 
accident  has  occurred  for  two  years,  This  testinoony  of  its  value, 
tt^tker  with  the  strong  address  of  Mr.  Justice  Abbot,  and  the 
rescdutioii  of  the  Grand  Jury  at  the  last  Lent  Assizes,  in  favour  of 
its  speedy  and  general  introduction,  cannot  &il  to  eradicate  any 
prejudice  which  might  exist  against  it. 

-  Comparalive  View  of  the  Number  of  •Members  at  the  last  and 
on  the  present  Anniversary. — liast  anniversary,  i53j  withdrawn 
and  dead,  5 ;  elected  this  year,  18 ;  total,  16'6'. 

The  Secretary  reports  t^t  the  first  volume  of  Transactions  is  in 
theprogress  of  printing. 

The  following  papers  have  been  read  since  the  last  Report  ;— 

1.  On  the  Processes  for  making  the  different  Preparations  of 
Arsenic  which  are  practised  In  Saxony,  and  on  those  for  preparing 
Stnalt  or  Cobalt  as  pursued  in  Bohemia ;  presented  to  the  Society 
in  the  hope  of  intnMucing  similar  estalilisbments  in  Corawall ;  by 
John  Henry  Vivian.  Esq.  M.G.S.C. 

2.  Notice  relative  to  the  FtHmation  of  a  mineral  Substance 
known  by  th^  Name  of  Swimming  Quartz ;  by  Joseph  Came,  Esq. 
M.G.S.C. 

S.  On  the  Discovery  of  Gregorite  in  large  Quantities  in  a  Stream 
at  Laaarth,  in  the  nii^  of  St.  Keveme ;  by  itAm  Ayrton  Parts, 
M.D.  F.L.S.  Hon.  Mem.  G.S.C.  8ic. 

4.  A  Sketch  of  the  Flan  of  the  Mining  Academies  of  Freyburg 
and  Schemnitz,  and  on  the  Advantages  which  would  attend  the 
Establishment  of  a  School  of  Mines  in  Cornwall ;  by  John  Henry 
Vivian,  Esq.  M.G.S.C. 

5.  Oo  the  Nature  and  Quantity  of  the  difierent  Rocks  and  Clays 
annually  exported  from  the  County  of  Cornwall,  for  the  Purposes  of 
i^rchitecture.  Manufactures,  and  the  Arte ;  by  John  Ayrtpn  Paris, 
M.D.  F.L.S.  Hon.  Mem.  G.B.C.  &c. 

6.  On  the  Circulation  of  printed  Queries  respecting  Lodes 
through  the  Mines  of  Cornwall ;  by  John  Hawkins,  Esq.  F.R.S. 
M-G.S.  h.  and  C, 

7-  On  the  History  of  Sub-marine  Mines;  fay  John  Hawkins, 
Esq.  F.R.S.  M.G.S.  L.and  0. 

U.  On  the  Salt  Mines  of  Polfmd ;  by  J^m  Henry  Vivian,  Esq. 
M.G.S.C. 

9.  On  the  Lodes  of  Folgooth  Mine ;  by  Jt^n  Hawkins,  IJsq. 
F.R£.  M.G.S.  L.  and  C. 

10.  On  the  Introduction  of  the  Steam  Engine,  and  a  Corps  oE 
Copiish  MineiS}  into  the  Silver  Mines  of  South  America,  with  an 
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Account  of  the  Arrival  snd  singular  Reception  of  Mr.  Trevhhick, 
the  engineer ;  by  UeDrr  Boose,,  Esq.  Treasurer. 

11.  A  Notice  respecting  the  Discovery  of  Riospliate  of  Iron,  at 
Huel  Kioe,  in  St,  Agoes,  and  on  the  Circumstances  under  which 
it  was  discovered  ;  by  Joseph  Came,  £sq.  M-G-S-C. 

12.  On  the  Art  oi  refining  Tin';  by  Jolm  Hawkins,  Esq.  F.R.S. . 
M.G.S.  L.  and  C. 

13-  An  Account  of  the  Quanlity  of  Tin  produced  in  Cornwall 
in  the  Year  ending  with  Midsummer  Quarter,  1817;  by  Joseph 
Carne,  Esq.  M.G.S.C. 

14.  An  Account  of  the  Produce  of  the  Co|^wr  Mines  in  Com- 
wall,  in  Ore,  Copper,  and  Money,  for  the  Year  ending  June  30th, 
11^17;  hy  Josefdi  Carne,  £^.  M.G.S.C. 

15.  An  "  Eloge  "  upon  the.Ufe  and  Scteotific  Labours  of  tbe  late 
Rev.  William  Gre^or;  by  John  Ay<toa  Paris,  M.D.  F.L.S.  Hon. 
Mem.  G.S.C. 

At  the  anniversary  meeting,  Sept.  16,  18]7>  Davies  Gilbert, 
Esq.  M.P.  F.RJS.  President,  in  the  Chair,  the  Report  of  the 
Council  being  read,  it  was  resolved, 

That  it  be  printed  and  circulated : 

That  the  thanks  of  the  .Society  be  prraented  to  John  Hawkins, 
Esq,  John  Henry  Vivian,  Esq.  Joseph  Came,  Esq.  Henry  Boese, 
Esq.  and  John  Ayrton  Paris,  ^.D.  for  their  communications;  and 
that  the  Eloge  upon  the  Rev.  William  Gregor  be  immediately 
printed. 

.  The  following  Resolutions,  proposed  by  Davies  Gilbert,  Esq. 
M-P-  President,  and  seconded  by  Sir  Christopher  Hawkins,  Bart, 
were  unanimously  passed  ! — 

Resolved — That  X)r.  Paris  is  entitled  to  the  warmest  thanks  of 
this  Society,  and  of  the  county  of  Cornwall,  for  originating  the 
plan,  and  promoting  the  institution,  of  the  Royal  Geological 
Society,  wluch  renders  our  home  the  school  of  science,  and  our 
native  richf^s  increasing  sources  ci  prosperity,  whilst  it  has  cleared 
the  laborious  path  to  them  of  its  peculiar  perils. 

Resolved — Tliat,  as  he  has  left  in  this  institution  so  ample  a 
memorial  of  himself,  he  ought  not  to  be  permitted  to  depart  with- 
out a  lasting  memorial  of  us. 

Resolved—That  a  valuable  piece  of  plate,  with  an  inscription 
expressive  of  his  merits,  and  of  our  gratefiil  sense  of  them,  be 
presented  to  him;  and  that  Davies  Gilbert,  Esq.-M.P.  Sir  Rose 
Price,  Bart,  the  Rev.  C.  V.  Le  Grice,  Thomas  Bolitho,  Esq,  and 
Joseph  Carne,  Esq.  be  appointed  a  Committee  for  carrying  the 
^d  Kesolntion  into  effect. 

IX.  fiemarkable  Aclion  of  Paste  on  Cast-iron. 

(To  Dl.  ThomioD.) 
SIR, 
In  the  Annab  of  Philosophy  of  last  month  (p.  302)  you  have 
policed  the  reinarluible  actioD  of  paste  on  th?  ^st-jron  cyHndcR 
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employed  in  weaving  cotton;  and  you  conjecture  that  tlie  substance 
resembling  in  appearance  plumbago  is  fprmed  by  the  development 
of  an  acid — unquestionably  acetic.  In' confirmation  of  iliis  opinion, 
J  beg  to  observe  that  the  very  same  kind  of  substance  is  produced 
by  distilling  pyroligneous  acid  (which  is  ideniicHl  with  vinegar)  in 
cast-iron  vessels,  I  have  remarked  that,  after  the  vessels  have  beea 
some  time  in  use,  their  interior  becomes  so  very  soft,  that  with  s 
common  pocket  knife  they  may  in  a  few  minutes  be  almost  entirely 
cut  through.  In  this  instance,  and  in  that  related  by  you,  as  men- 
tioned above,  the  formation  of  fictitious  plumbago  may  be  regarded 
as  proceeding  from  the  action  of  vinegar ;  but,  in  the  instance  re^, 
lated  by  Dr.  Henry,  in  an  early  number  of  your  Annals,  the  partial' 
conversion  of  iron  into  this  substance  has  undoubtedly  a  different 
origin.  1  ana.  Sir,  yours  most  respectfully, 

CAuler,  Oct.  14,  ISIT.  S>  LbBT. 


Article  XI. 
Sdmiific  Books  m  Hand,  or  in  the  Press. 

Dr.  Armstrong,  of  Sunderland,  is  about  to  publish  S  work  on 
Scarlet  Fever,  Measles,  Consumption,  &c.  His  volume  on  Typhus 
JPever  is  also  reprinting,  with  considerable  additions. 

Dr.  Adams  is  about  to  publish  a  New  Edition  of  his  Life  of  Mr.  John' 
Hunter. 

Mr.  Tlioraas  Forster  has  just  published  a  work,  entitled,  Observa- 
tions on  the  casual  and  periodical  Infiuence  of  peculiar  States  of  the 
Atmosphere  on  Human  Health  and  Diseases,  particularly  Insanity.' 
The  object  of  this  work  is  to  point  out  and  illustrate  the  connexion 
between  the  periodical  changes  in  the  electricity  of  the  atmosphere 
and  the  periods  of  diseases. 

The  same  Author  has  likewise  publbhed  Observations  on  the  Phe* 
pomena  and  Treatment  of  Insanity,  being  a  Supplement  to  the  former. 
Id  tliis  work  the  Author  h^  sbonn  the  particular  application  of  the 
JToregoing  doctFine  to  the  treatment  of  madness,  and  has  adduced 
numerous  proofs  of  the  safety  of  the  lowering  regimen  in  that  disease. 

The  Manuscripts  of  the  late  Mr.  Spence,  of  Greenock,  were  some 
time  ago  submitted  to  Dr.  Herschel,  who  has  selected  the  most  com- 
plete  for  publication.  The  students  of  pure  mathematics  will  be 
grUified  to  hear,  that  the  volume  now  preparing  for  publication  con- 
tains, besides  the  ingenious  Essay  on  Logarithmic  Transcendanti, 
unpublished  Tracts  on  the  same  class  of  the  science,  equally  new  and 
elegant.  A  Biographical  Sketch  of  the  Author,  by  his  Iriend  Mr. 
Gait,  will  be  prefixed  to  (he  volume. 

Mr.  Jones,  Optician,  is  about  to  publish  the  late  Mr.  Fei^pison'a 
Astronomical  Planisphere  of  thp  Heavens ;  showing  the  Day  of  the 
Month ;  Change  and  Age  of  the  Moon ;  Places  of  the  Sun  and  Moon,. 
and  Stars  of  the  first,  second,  and  third  Magnitude ;  likewise  his 
Astronomical  Rotula,  showing  the  Change  and  Age  of  the  Moon,  the 
Motion  of  the  Sun,  Moon  and  Nodes,  with  all  the  Solar  and  Jjuaar 
Eclipses,  from  1817  to  1864',  with  Descriptions  of  their  Uses.  Th^ 
peculations  are  pondnuedby  the  Rev.  L.  Evans,  R.M.A, 
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Article  XII. 

Magnetical  and  Meteorological  Observations. 
By  Col.  Beaufoy,  F.R.S. 

Suskey  Heath,  near  Stanmore. 
Utitad«  Si"  »' «"  North.    Loisttode  irat  hi  time  I'  SIM". 


Magnetical  Observations,    1817-  —  Variation 
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Mnitb. 

Hour. 

Variation. 

Hnnr. 

VarlaltaD. 

Hoor. 

VaristioD. 

Sept.! 

8k  sy 

84o  3*    SO* 

Ih  33 

84=  48-   38* 

_-h  _ 

„o  —/    —•' 

s 

8    35 

M    38    66 

1     30 

84    48    38 

6    36 

84    33    50 

3 

8    40 

84    38     83 

1     40 

!4    49    04 

0    40 

84    35    17 

4 

6    S3 

84    31     60 

1    45 

84    49    31 

6    35 

94    34    64 

5 

e    40 

84    33    30 

I     30 

94    41     58 

6    46 

94    34    9S 

6 

6    45 

84    33    18 

1    36 

84    40    53 

6    40 

84    35    05 

7 

8    40 

84    33    40 

1    40 

84    41    43 

6    30 

94    34    34 

8 

8    40 

84    39    69 

1    35 

84    48    96 

6    40 

94    SS    18 

9 

10 

S    35 
8    40 

84    38    58 
84    34    08 

1     35 
1     46 

84    41     41 

94    40    00 

~i    30 

S4    35    39 

11 

8    35 

84    33    58 

1    3S 

84    40    53 

6    30 

24    35    91 

18 

S    35 

84    33    39 

1     35 

84    49    or 

a    30 

94    33    00 

13 

8    S5 

84    S3    06 

1     36 

84    43    49 

6    30 

94    33    94 

14 
15 

I    45 

1    36 

84    40    04 
84     43     30 

ft    80 

6    £0 

94    36    19 
94    36    81 

"s    30 

94.  38    64 

IS 

8    40 

84    41    5S 

1    35 

84    44    le 

17 
18 

8    36 

8    35 

84    3S    43 
84     34     IB 

1     40 
1    40 

84     48     53 
84    41    93 

"o    10 

94    34    96 

IB 

8    35 

84    S8    10 

1    30 

94    41    37 

6    80 

84    46    51 

SO 

8    35 

84    33    8S 

1    36 

94    38    18 

a    15 

84    34    43 

SI 

0    36 

84    33    14 

1     40 

84    38    58 

6    10 

84    35    81 

ss 

S3 

8    S3 
S    35 

94    38    90 
84    34    68 

S    05 
«    05 

94    34    80 

94    39    45 

~    35 

24  40  as 

«4 

8  as 

94    38    10 

I    35 

84    41    68 

6    05 

94    34    3ft 

9S 

1    35 
1     85 

94    41    54 
84    40    30 

3    60 
5    55 

84    33    54 
84    83    06 

8    36 

84    31    54 

8    35 
8    33 
8    40 

84    38    09 
94    34    14 
94    91     14 

5    56 

24    35    03 

1    00 
1    40 

94    41    51 
84    40    81 

SB 

9    30 

94    33    86 

» 

8    35 

84    99    13 

I     65 

94    40    58 

6    65 

94    34    97 

H<wtbr 

) 

tbe 

U    36 

84    33    09 

1     38 

84    41    30 

6    IS 

94    34    38 

HoDth. 

J 

The  nifniiing  obiervation  on  the  I6xh,  and  the  evening  observa- 
tion en  the  I9th,  are  rejected  in  taking  the  meao,  being  so  mocb 
in  excesSj  for  which  there  was  no  apparent  cause. 
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MoDtb. 

Time. 

Barom. 

IVr. 

HJS- 

17ind. 

Velociiy. 

Weotter. 

Sli'.. 

Sep*. 

Inchea. 

Feet. 

( 

MorD,... 

W'eoa 

670 

780 

SBE 

Clond; 

43 

1 

29-630 

63 

45 

■wsw 

Pine 

6S 

c 

Even'"' 

{60 

I 

Mom.... 

B9-88S 

6S 

60 

e" 

Vaj  Hoe 

3 

Noon.... 

9g-5W 

66 

50 

E3E 

Hazy 

«T 

Even.... 

29-B3i 

61 

70 

EbyS 

Cloudy 

JsT 

Morn..., 

99-AOO 

63 

65 

E8E 

Very  Bne 

S 

Wooo, , , . 

99-480 

74 

46 

SEby  E 

Cle£r 

75 

Even,.., 

B9-5I5 

68 

68 

E8E 

Clear 

tss 

Mom.... 

89-680 

69 

73 

NW 

Cloudy 

4 

Noon.... 

29-667 

69 

43 

NW 

Very  fine 

70 

Even..., 

29-T45 

S3 

68 

WbjN 

VeryBne 

i54 

Mora.... 

89'T65 

61 

65 

NNE 

Verjflne 

&. 

Noon.... 

S9-1T0 

71 

47 

NW 

Very  One 

78 

E«n.„. 

«9-T55 

88 

5T 

Calm 

Very  fine 

J.55 
'72 

Moni.... 

W-713 

69 

54 

S8W 

Veryine 

*\ 

Noon..., 

S9-T0O 

70 

44 

WSW 

Very  fine 

Even.,., 

£9-700 

03 

51 

Calm 

Veryine 

j.55 

Morn..., 

S9-71S 

88 

«S 

E 

Very  fine 

'l 

Noon.... 

80-700 

49 

Very  fine 

78 

Even.... 

89-668 

63 

48 

E 

Very  fine 

75 

Mor*.... 

«-585 

68 

16 

E 

*1 

89-656 

73 

47 

Var. 

Very  fine 

Even:"; 

89-655 

66 

62 

E 

Ver,  Sd* 

{58 

es 

Morn.... 

S9-043 

■  57 

76 

N 

Foggy 

•■ 

Noon.... 

89650 

68 

66 

N 

Foggy 

ETen.... 

SI 

Mom.... 

89-680 

56 

78 

n'ne 

Foggy 

10' 

Noon.... 

•so-ooo 

60 

68 

NNE 

Cloudy 

Etcd.... 

89-586 

56 

73 

N 

Fine 

68 

11 

Horn.... 

89-685 

56 

08 

ENE 

F<«gy 

Koon.... 

89-825 

61 

77 

ene 

Fo^ 

Even.... 

89600 

60 

78 

NE 

}" 

Horn.... 

89-585 

66 

83 

ESE 

fS 

M 

Noon.... 

89-473 

65 

51 

8W  by  S 

ao"y 

66 

89-510 

60 

69 

WSW 

}" 

Horn.... 

89-583 

64 

60 

NB 

Fine  ' 

13 

Noon.... 

29-583 

69 

50 

ENB 

aoady 

^3 

Ewo.... 

89-6«* 

56 

67 

ene 

Rain 

}65 

W 

Mort.... 

14 

Noon... 

S9-490 

59 

78 

m. 

Ral7 

Even... 

80-807 

59 

79  ■ 

NE 

Miitr 

}58 

Morn... 

29-594 

61 

86 

ENE 

Drizsle 

15 

Noon... 

29-634 

65 

74 

ENE 

MoUt 

S5 

Even  ... 

99-653 

62 

79 

ENE 

Hniit 

|60 

Horn... 

89-660 

ESE 

Foggy 

IB-j 

Noon... 

80-660 

65 

69 

E 

Clo'^y 

67- 

Even... 

Mora... 

29-600 

58 

78 

ENE 

Fo^ 

(  55 

ni 

Noon... 

89-634 

68 

55 

ENE 

Fi?" 

Even... 

- 

— 

~ 

- 
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Meleoi^^idtd  Table  contimted. 


HODlh. 

TlB 

Bhtom. 

Tl»r. 

Hji. 

Wind, 

Vdotily. 

Wealber. 

jii'i. 

Sfpi. 

Iocb«. 

Feet 

Morn 

...   29-813 

58= 

740 

NE 

Showery 

te» 

IS 

Noap 

...  soasT 

(B 

60 

NE 

Fine 

68 

Evep 

...   20-860 

57 

73 

N 

Sbonecy 

1 55 

Mora 

...    29*80 

57 

75 

WbyN 

Fogg, 

19 

Noon 

...   e9-485 

60 

60 

W 

Cloudy 

6S 

Eiea 

...  ao-555 

57 

70 

w 

Fine 

|5l 

Mora 

...    S9-605 

56 

64 

NW 

Fine 

SO. 

Noon 

...  eosio 

61 

57 

.  Why  N 

Cloudy- 

63 

Even 

...    89-K5 

57 

60 

WNW 

Cloudy 

}54 

Mora 

...   a9'575 

55 

76 

NEbyf) 

Clondy 

«!. 

Noon 

...    29-564 

61 

56 

NEbyN 

Cloudy 

63 

Even 

...    29-5S0 

56. 

68 

NE 

Fine 

|45 

Moro 

...  «9-4e5 

51 

69 

ME 

Very  fine 

ss 

NOOD 

60 

Even 

'.'.'.    29-437 

54 

53 

NE 

Cloody 

|49 

Mora 

...    89-438 

54 

70 

NNE 

Cloudy 

93 

...    89466 

62 

sa 

NE     . 

Fine 

0* 

ETeo 

...    S9'480 

68 

63 

NE 

Fine 

}50 

Morn 

...    20-M8 

54 

73 

Cain 

Cloudy 

U' 

NOOD 

...    29-540 

ei 

55 

Hazy 

63 

Even 
Morn 

...    29-468 

55 

67 

3 

nne 

l58 

es' 

Noon 

'.'.'.    29110 

61 

51 

SW 

Cloudy 

63 

Even 

...   29050 

58 

58 

SW  b;S 

Drizzle 

}** 

Horn 

...   28-781 

87 

67 

ssw 

Stono, 

« 

Noon 

...    28-790 

60 

49 

SSff 

Sloriay 

61 

Even 

...    88-840 

51 

55 

wsw 

Stormy 

|48 

Morn 

...    B8'968 

58 

55 

8W 

Cloudy 

81- 

Noon 

55 

Even 

'.'..   88-985 

,  48 

65 

WbyS 

Clondy 

MS 

Horn 

...    !9885 

47 

65 

W  by  8 

Cloudy 

«■ 

Nooo 

...  ag'sei 

56 

43 

W>y  N 

Fine 

51 

E»eo 

}39 

Hum 

...   89-580 

46 

63 

Cloody 

SO 

Noon 

...   29580 

66 

43 

W  by  K 

Fine 

57 

Even 

;..   29-680 

51 

50 

SSW 

Cloudj 

|45 

Morn 

...   29-518 

47 

68 

SB 

Showery 

so 

Noon 

...   29-537 

65 

46 

ENE 

Fine 

63 

Even 

...   89-537 

49 

49 

Et4E 

Clondy 

J  I!,  Google 
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BlUOMBTI*. 

Tbebmoxbtek. 

Htst.   at 

"* 

I8I7. 

Wind. 

Max. 

Mia. 

Hed. 

Mm 

Min. 

Med. 

9  a.m. 

RbId. 

9il)Mo. 

;. 

Sept.S 

S      £ 

29.96 

39-79 

29-875 

75 

53 

64-0 

65 

c 

4 

Var. 

30-10 

S9-96 

30030 

69 

43 

56-0 

63 

S 

Var. 

3010 

30-03 

30-065 

73 

46 

59-5 

60 

6 

Var. 

30O3 

30-00 

30-015 

63 

*7 

55-0 

59 

7 

S     E 

3003 

29-91 

29-970 

71 

44 

57-5 

60 

8 

E 

30-07 

29-94 

30-005 

76 

47 

61-5 

58 

9 

N    E 

29-96 

2994 

"^9-950 

66 

54 

600 

63 

10 

N 

S997 

29-.02 

29-945 

65 

50 

57-5 

59 

11 

N     E 

29'92 

29-87 

29-895 

68 

49 

58-5 

65 

• 

12 

Var. 

29:93 

29-80 

29-865 

€8 

49 

58-5 

62 

— 

13 

S      E 

29-93 

29-85 

29-890 

65 

53 

59-5 

56 

— 

14 

N     E 

2993 

29-83 

29-88O 

63 

56 

59-5 

63 

0-17 

15 

N    E 

29'98 

2993 

29-955 

66 

60 

63-0 

64 

16 

S    -E 

29-98 

2994 

29-960 

72 

51 

61-5 

63 

1? 

N     E 

^9-9^ 

29-6] 

29-775 

70 

54 

62-0 

60 

9 

18 

N 

2976 

29-56 

29-660 

62 

SS 

58-5 

62 

4 

19 

W 

29-95 

29-76 

29-855 

67. 

47 

57-0 

57 

SO 

N.W 

29-93 

29-91 

29-930 

64 

55 

59-5 

33 

21 

N'    E 

299 1 

29-83 

29-870 

63 

43 

52-5 

61 

22 

N     E 

29-83 

29-80 

29-815 

^9 

47 

53-0 

53 

23 

N     E 

29-90 

29-8O 

29-850 

64 

47 

■55-5 

52 

24. 

S      E 

29-90 

29-52 

99-710 

66 

47 

56-5 

51 

25 

s  w 

29-52 

29-16 

29-340 

64 

65 

59-5 

65 



0 

26 

s  w 

29-31 

2916 

29-235 

60 

47 

53-5 

58 

0-20 

27 

s  w 

29-65 

29-31 

29-480 

58 

44 

51-0 

.     48 

7 

28 

w 

2995 

29-65 

29-800 

39 

33 

46-0 

55 

29 

N  W 

29-95 

2989 

^9-920 

58 

43 

50-5 

54 

30 

N    E 

29-8J 

2975 

29-820 

35 

■42 

48-5 

53 

10th  Mo. 

Oct.  1 

N  W 

30-02 

29-75 

39' 885 

56 

30 

43-0 

57 

2 

N 

30-05 
50-10 

30-02 

30-035 

46. 

24 

$50 

48 

2916 

29-842 

"76* 

24     5576 

58 

0-48 

The  obiervation 
hours,  Iwinning  h 
ilMicite.,  Omt  Ihc  r 


In  each  line  of  the  table  apply  to  a  period  of  tnenty.Foiir 
9  A,  M,  oa  the  day  iodic&ied  in  tbe  first  column.  A  iatli. 
Bult  it  iDcIuded  in  tjie  next  roltowin^  nIia«TTBllotu 
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REMARKS. 

ITintll  M»Ktlu — S.  Mncb  dew :  yetj  fine  dmy,  wilb  CIrnM  onl;,  in  horizontal 
liiim :  trap.  72°  arter  ni»4e(.  4.  Dew  :  fine  moroing :  drraemuibu,  followed 
hy  clnudlncM  fron  S  abODi  dIdci  ctor  aricrwardi,  nre  ■  line  of  low  thander 
elondi  Id  the  NE.  5.  Fine,  aftrr  mist;  raorninci  large  Cuntmli  i  at  ni^(  Ike 
floatins  doit  and  iinake  auomed  the  borizaatal  ■rrangement  mual  before  the 
atrattu.  0.  Hilly  marnlng:  afterwarda  large  plmnoee  Cirri,  pa«tDg  to  CIm' 
tamubu!  p.  m.  aome  drlieste  ilreaki  of  GrnMretai,  with  two  carrenU  near  the 
earth  at  nm-Mt,  8W  above  E.  T.  Serene  day,  after  mialy  morning:  a  leiy 
loaiinoBi,  yellowiah,  evening  (wllighl,  with  crimaaa  atreab  of  drrtamwhn,  and' 
a  dew;  bue  rooad  the  horiEoa.  8.  Ai  jeMerdny,  witb  CHrri,  flndy  dated  !■ 
orange  at  inn-Mt.  9.  Overcait,  a.  m.  t  at  aun-id,  CirrtitTotl  from  8E.  10.  OTCr- 
CMt  morning :  then  QimmU,  and  with  u  electrical  character :  a  fine  breexe  tkcM 
.  three  day*.  11.  Calm,  oiify  mnrniDg:  UwBligbtly  clowled  tillerentn^  18.Miity 
morning :  afler  a  little  rain,  tbe  akj  exhibited  a  rell  of  cloadl  oiOTiBg  froai  the 
SW.  19.  Ommileilraba  Ibrongh  the  day.  14,  Aain  very  early :  tenp.  69°  at 
nior,*a.in,;  mild  and  damp  air.  16.  Clondj,  clote,  damp,  day  and  night, 
16.  OTorcaat,  with  a  breeze.  IT.  Mialy  morning:  tben  wmbiDe  aad  flying  cloud*. 
18.  Slight  ahowera,  with  wind.  19.  Clowdj  momi^  i  laninooi  creaing  twIUgbt, 
orange,  with  rnie  celoor  abore.  90.  Clear  dewy  noraing:  tbe  leaip.  scarcely 
raried  from  SS°  throagh  tbe  night:  Cvaubit.  21 — BS.  Kdc,  with  breece  pretty 
atroDg,  and  variaoa  clooda.  84.  The  approach  of  the  weiterty  cvrrent  from  tbe 
aonthward  wai  indicated  to-day  by  the  tonthlng  of  llie  wind,  by  heaty  CuauU 
and  (^mulcttralt  in  the  SE,  and  by  a  larld  baze,  with  greenish  atreaks  of  Qm- 
itraH,  beforethe  moon.  S6.  A  gale  from  SW,  with  light  rain  i  in  theeTenlnga 
lunar  corona  wilb  tbe  JVMhw:  heSTier  alrawers  In  the  night.  86,  Sbawery  mam. 
tng :  tben  OimiUi  carried  in  a  flnc  blue  aky :  eteaing  ahowery :  night  windy. 
ST.  Wind  and  ihowera.  28.  The  moroidg  gradually  cleared  up,  with  CirmtratM 
pasaing  to  drrBcitmulia,  ood  some  very  elevated  Cirri:  at  aaD.Mt  these  ihowed 
red,  stretching  SW  and  NE.  89, 30.  The  wind,  after  going  to  SW  foi'  a  abort 
lime,  came  riiund  by  If  to  NE,  with  flae  weather. 
TialA  IfmalA.— 1.  Fine:  very  red  CVrrf  at  aoHel.    8.  Hoar  (tmI,  with  Ice. 

RESULTS. 
Wipds  Eaaterly,  inlermpted  after  the  fall  saonn  by  a  gale  firom  the  wettward. 

Barometer:  Create*! hd^t SO-10 ladte^ 

Le8»t  M-16 

Mean  of  tbe  period    89-848 

nermMnetert  Greatest hei^t ItP 

Least 84 

MeaaoflbepMiod 56^6 

Mean  of  the  Hygrometer SS 

Rain O-tSlnch. 

ToTTBiBAx,  2biU  JfratA,  S3,  ISIT.  L.  BOWARp. 
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Biographical  Accoutit  of  William  Broumrigg,  M.D.  RR.8t 
By  Joshua  DixfJn,  M.D,  .    ;  ; 

(Cencbidedframjf.Sad.) 

iN  four  lemmas,  introductory  to  his  ticMunt  of  ttie  intpi^rem^ntl 
pTopoBcd.in  the  art  of  preparing  white  salt.  Dr.  Brownrigff  sliows^ 
bj  indisputable  tacts  abd  arguments,  that  white  ^It  obtaini^d  by  the 
nsOal  mbthoda  b  inadequate  to  the  purples  to  which  it  should  be 
applied ;  that  it  is  not  calculated  for  the  preservation  of  pittvisiotia  { 
and  that  it  assists,  rather  than  prevents,  putrefactioB,  The  ditsi- 
^tion  of  the  volatile  acid  in  large  quantities,  in  consequence  Of  tbfi 
violent  heat  used  in  the  process ;  the  mixture  of:  calcareous  and 
ferruginous  earths,  of  •  heterogeneous  salts,  of  sulphureous  Mh^ 
Itances,  and  of  impurities  o<icasioned  by  the  several  additions  to 
white  salt;  appeari  from  accu^fe  experiments,  tl^  sole  cause  to 
which  ito  erident  defects  can  be  ascribed.  As  a  t«medy  for  these 
defects,  Dt,  Brownri^  proposes  tWo  methods  of  obtaining  nit 
superior  in  strength  and  purity  to  every  other  kind :  firsts  by  a  mora 
Complete  impregnation  of  it  with  its  add ;  and,  secondly,  by  a 
more  perfect  separation  of  its  iilipuHtiea.  Acoordittg  to  the  plan 
which  he  suggests^  a  kind  of  white  salt  iDay  be  prepared,  either 
fiom  sea  watct',  natural  brine,  or  rock  >^t  dissolved  in  weak  brine, 
w  sea  water.  The  construction  of  the  salt  manh  sbo«ld  correspond 
to  that  adopted  in  France,  and  the  size  of  the  boiler  should  be  the 
same  as  wlut  is  used  by  the  Dutch ;  the  cUrificalion  of  the  brine  ia 
to  be  efl^ed  by  thp  miztute  of  whites  of  e^:i>  and  the  alkalint 
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Mlt  of  the  brine  to  be  neutralized  by  the  addition  of  &  proper  quan- 
tity of  four  trbey.  The  violent  boiling  which  he  recommends  in 
thu  put  of  the  {vocess  cannot  occauoa  uaj  considerable  dissipation 
of  the  acid,  as  ezperimeDts  discover  that  no  portion  of  it  is  separated 
until  one-tbird  of  the  water  is  exhaled.  The  salt  thus  prepared, 
though  safficientiy  adapted  to  culinary  puroosesj  may  yet  further  be 
improved  by  the  following  expedients.  By  the  addition  of  such  a 
quantity  ^  pure  spring  water  as  may  be  sufficient  to  dissolve  the 
nit  and  produce  a  strong  brine,  a  sediment  will  be  deposited  at  the 
bottom  of  the  vessel.  A  alow  evmoration  of  thi*  clear  solution  of 
white  salt  must  then  be  promoted  l:w  a  gentle,  equal,  and  regular 
heat ;  and,  on  the  first  i^>peanince  of  crystallization,  such  a  pro- 
portion of  muriatic  acid  must  be  mixed  with  the^salt  as  may  prevent 
the  ascendancy  of  either  the  add  or  alkali.  The  salt  remaining 
after  the  evaporation  is  completed  will  surpass  in  purity,  strength, 
and  efficacy,  every  other  preparation.  Though  the  expenses  attend- 
ing this  process  can  only  be  ascertained  and  determined  by  proper 
experiments  ;  yet,  from  Dr.  Brownrigg's  calculations,  it  is  probable 
that  the  price  of  this  refined  salt  would  be  less  than  that  of  common 
bay  salt,  and  would  not  exceed  that  of  common  white  salt.  He 
concludes  this  ingenious  and  elabwate  publication  by  recommending 
the  interference  of  the  Legislature  in  directing  a  more  compr&- 
hennve  mquiry  into  the  practicability  of  the  improvemenb  pro- 
posed ;  in  erecting  salt-worKs  for  the  purpose  of  making  additional 
and  m<»re  accurate  experiments ;  in  appomtii^  skilful  and  judicioos 
persons  to  the  inspection  and  superintendance  of  them ;  and  ia 
regulating  the  price  and  quality  of  aalt  by  mte  conunon  and  esta- 
blished standard. 

The  superior  advantages  of  the  processes  which  have  been  ex- 
plained over  that  of  Mr,  Lowndes  must  be  sufficiently  obvious, 
Hwsmuch  as  the  latter  is  confined  entirely  to  boiled  brine  sa1t> 
whilst  Dr.  Bfownrig^  suggests  improved  mraiods  (rf  obtaining  both 
bay  and  white  salt.  Mr.  Lowndes's  process  likewise,  can  neither 
be  admitted  as  perfect  and  unexceptionable,  nor,  with  justice,  can 
it  be  ctmnderea  as  bis  exclusive  discovery,  lie  addition  c^  the 
alum,  whtd)  crastitutes  its  chief  peculianty,  had  long  before  been 
practised  in  CbeGhire}  and,  in  ul  probability,  the  uniform  and 
nodente  heat  used  in  the  prepantim  of  the  nit  was  solely  instm- 
Heotal  in  [nodudng  those  ef^its  which  were  impic^rly  attributed 
to  tite  alum. 

Thb  work  was  so  highly  approved  by  the  Royal  Society,  that  they 
CMtferred  opiHi  Dr.  Brownn^  the  singular  hwonr  of  directing  an 
abridgment  of  it  to  be  mode  by  Mr.  William  Watson,  a  most 
worthy  member  t^  that  establishment,  which  they  published  in  the 
46tb  vdume  of  their  TranMotkms.  His  im|«ovements  in  the  salt- 
pans and  AiAiacea  hav«  been  adopted  in  the  Cbeihire  and  Droitwich 
isltems,  and  io  many  other  parts  of  the  kingdcnn.  In  cmuequenc^ 
natronger  and  purer  boiled  salt  than  tint  wbi^h  was  formerly  made 
U  now  prepared  at  all  the  Briti^  nIt-works,  and  the  demand  for 
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their  salt  was  greatlj:  increased,  especially  before  the  North  Ameri- 
can war. 

To  this  judicious  and  valuable  publication  the  late  celebrated 
Professor  of  Chemistry  in  the  University  of  Edinburgh,  Dr.  Joseph 
Black,  when  ejcplainiDg  in  his  lectures  the  art  of  preparing  and 
jH^errmg  common  salt,  always  made  a  particular  reference,  re- 
spectfully intimating  that  the  ample  instructions  there  given  super- 
seded the  necessity  of  expatiating  on  the  subject.  Subsequent 
writers,  also,  who  have  pursued  the  same  track  of  inquiry,  wliilst 
they  unanimously  acknowledge  their  obligations  to  Dr.  Brownrigg^ 
mention  his  labours  in  terms  of  praise  which  reflect  equal  honour 
on  his  talents  and  their  own  judgment.* 

The  metal  platina  di  pinto,  juan  bianco,  or  white  gold,  was  the 
next  object  of  Dr.  Broworigg's  attention.  The  first  specimens  of 
this  article,  having  been  originally  carried  from  Carthagena,  ia 
New  Spain,  to  Jamaica,  were  brought  to  England  in  1741,  by  Mr. 
Charles  Wood,  a  skilful  and  inquisitive  metallurgist.    They  were 

S'ven  by  him  to  his  relation  Dr.  Brownrigg,  who  presented  them  to 
e  Royal  Society  in  17S())  accompanied  with  an  accurate  and  in- 
genious account  of  its  ori^n  and  properties,  which  was  inserted  in 
uie  46th  volume  of  their  Philosophical  Transactions,  under  the 
tkle  of  Several  Papers  concerning  a  newSemimetalf  called  Platina. 
The  specimens  were,  first,  those  of  its  ore  in  a  natural  state ; 
■econdly,  when  purified;  thirdly,  when  fused;  and,  lastly,  as  form- 
iogpart  of  the  pummel  of  a  sword. 

Don  Antonio  d'Ulloa,  a  Spanish  mathematician,  bad  in  the  year 
174s  slightly  mentioned  this  intractable  metallic  stone,  as  he  im- 
properly terms  it;  which  is  represented  as  preventing  the  separatioa 
of  gold  from  its  ore.  pr.  Brownrigg,  however,  is  entitled  to  the 
credit  of  having  communicated  to  the  public  the  earliest  scientific 
information  respecting  it.  He  introduces  the  subject  with  observin|[ 
that  naturalists  yet  remain  unacquainted  with  a  great  variety  of 
mineral  substances ;  and  that,  of  those  already  discovered,  there 
are  many  species  whose  properties  are  imperfectly  known.  After 
comparing  the  specific  gravity  of  gold  with  that  of  mercury  and 
platina,  he  notices  the  singular  qualities  of  the  latter,  and  proves 
&om  them  that  it  b  in  many  respects  an  exception  to  certain  axioms 
admitted  in  metallurgy.  Platina,  he  observes,  is  not  found  in  Uie 
form  of  a  pure  ore,  but  in  the  state  of  dust  or  grains,  blended 
with  ferruginous  impurities,  which  are  easily  attracted  and  separated 
by  the  magnet.    He  next  mentions  the  manner  of  obtaining  it,  its 

*  Dr.  Campbell,  hi  hit  Patitical  Survey  of  Great  Britain,  aolidns  Dr.  BraoD- 
i%g'i  tratiie  upon  tall,  calli  )t  "  «  Tcry  leuned,  ingenions,  and  ealid  perrorm- 
knee  I  than  nhicd,"  he  adds,  "  there  ii  not  periiapi  any  tbing  marc  coDclae  or 
nore  correet  In  taj  laugugr."  Tbli  enlogJan  from  the  pen  of  one  who  wai  al 
well  qoaliBcd  in  form  s  proper  etilMate  of  merll  u  he  nai  locapablc  of  oon- 
ferrfac  undeierted  praiie,  la  not  leu  flatlerlDg  than  tt  isjoit. 

-t  Platina  bai  been  Improperlj  *tlled  BMmiMCtal:  for,  when  all  exlnueou 
inbitaitEM  are  remnred,  itpouenet  Ibe  distiuaiitaiDC  qiwlltitt  of  a  melal,  vil. 
■uUlcabllil;  sad  fiilty. 

^    *^    ^  DgilizedlivGOOt^lC 
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abundance  id  llie  Spanish  West  Indies,  the  method  of  fusing  it, 
and  the  difficulty  of  efiecting  the  process  even  by  saline  additioas. 
From  its  being  speci6cally  heavier  than  other  metals,  and  from  its 
ready  combination  with  them,  iirose  the  practice  among  the  Spa- 
Diards  of  adultcraling  gold  with  it ;  in  consequence  of  which  the 
mines  were  closed,  and  the  metal  became  much  scarcer.  The  in- 
ference which  Dr.  firownrigg  draws  from  his  experiments  and  re- 
Marches  is,  that  platina  has  a  great  affinity  to  gold  in  its  qualities  of 
fixedness  and  solidity,  to  which  in  other  respects  it  is  nearly  allied. 
He  concludes  with  intimating  that,  similar  to  many  metallic  sub- 
stances, it  may  probably  be  possessed  of  several  wonderful  proper- 
ties, and  may  on  some  occasions  be  productive  of  very  important 
advantages  to  mankind.  Mr.  Wood  had,  with  great  accuracy  and 
Bagaclty,  previously  subjected  this  metal  to  various  experiments, 
which  Dr.  Brownrig^  purposed  to  repeat,  intending  at  the  same 
time  to  make  further  experiments  upon  it  with  sulphureous  and 
other  cemepts,  as  also  with  mercury,  and  many  corrosive  menstrua. 
Id  performing  these  experiments,  he  remarked  that  platina  do^  not 
wholly  resist  the  action  of  lead  in  cupellation,  as  he  had  before 
■upposed. 

The  extraordinary  nature  of  this  newly- discovered  metal  has  long 
excited  the  curiosity  and  attention  of  philosophers ;  but  the  prohi- 
bition of  its  sale  has  hitherto  prevented  its  application  to  practical 
uses.  It  is,  however,  to  be  hoped  that  regard  to  their  own  interests, 
if  not  to  the  improvement  of  the  arts  and  sciences,  will  do  longer 
suffer  the  Spaniards  to  continue  the  Interdiction  of  this  valuable 
article.  Their  apprehensions  lest  it  should  be  employed  in  the 
adulteration  of  gold  are  now  groundless,  since  the  fraud  may,  with- 
out difficulty,  be  detected  by  tlie  methods  which  chemists  have 
proposed.  When  we  consider  that  in  this  metal  the  Sx!ty*of  gold 
18  joined  to  the  hardness  of  iron,  that  It  cannot  be  acted  upon. by 
acids,  that  it  is  not  injured  by  water  or  air,  and  that  it  is  Incapable 
of  being  corroded  and  impaired  by  rust,  we  are  led  to  indulge  the 
■aDgiiine  expectation  that,  if  its  commerce  was  subject  to  no  restric- 
tions, benefits  would  result  to  society  of  which  we  can  at  present 
form  only  an  imperfect  conception.  Mankind  will  then  pay  a  just 
tribute  of  gratitude  and  veneration  to  the  memory  of  that  person 
who  gave  to  the  world  the  first  intelligence  of  its  existence  and 
properties.  Long  were  the  miners  of  Peru  acquainted  with  this 
metal  before  its  introduction  into  Europe ;  and  if  Dr.  Brownrigg 
bad  not  brought  It  forward  to  public  notice,  the  knowledge  of  it 
might,  even  in  the  present  age,  have  been  confined  to  that  illiterate 
'class of  men. 

In  some  explanatory  notes  to  A  descriptive  Poem  addressed  to 
two  Indies  at  their  Return  from  viewing  the  Mines  near  White- 
hareo,*  published  in  1755  by  JobnDalton,  D,D,  is  contained  g 

•  Tfaii  piwna,  ana  ill  eiplamtarv  nata,  are  interted  ia  Pearch't  Oxford  CoUeo 
Htm  or  Poemi. 
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short  account  of  lliose  mines,  which  proceeded  ftom  the  pea  of 
Dr.  Browarigg.  These  notes  are  not  intended  lo  form  a  history  of 
collieries,  or  a  philosophlcdl  treatise  upon  their  peculiar  exhalations ; 
but  merely  to  ilJustrate  and  confiim  the  poet's  description  of  the^ 
operations  and  appearances  in  the  oiinei.  An  accurate  relation  is 
given  of  the  rarious  expedients  which  attentive  oliservation  and 
melancholy  experience  hare  at  different  periods  suggested  for  the 

Jiurpose  of  preventing  the  explosions  of  the  fire-damp,  add  the 
atal  effects  of  the  choak-damp.  The  scenes  exhibited  in  those 
subterraneous  regions,  which  fill  the  mind  with  awe,  surprise,  and 
terror,  are  delineated  with  equal  elegance  and  perspicuity.  The 
circumstances  which  are  mentioned  relative  to  the  strata  of  coat> 
the  depth  of  the  mines,  the  uses  of  the  steam-engine,  the  original 
establishment  of  the  collieries,  and  their  influence  on  the  prosperity 
of  Whitehaven,  are  curious  in  themselves,  and  must  to  many 
persons,  from  their  local  residence,  be  particularly  interesting. 

These  notes  are  deserving  of  praise,  as  being  a  valuable  specimen 
of  topography,  and  as  containing  a  faithfal  description  of  mines^ 
the  most  extraordinary  of  any  hitherto  discovered,  and  concerning 
which  no  authentic  information  had  appeared  before  the  public.  Ati 
indubitable  proof  of  their  merit  is,  that  those  writers  who  have 
noticed  the  coal-works  at  Whitehaven  are,  in  a  great  measure,  in- 
debted for  their  accounts  of  them  to  Dr.  Brownrigg. 

In  the  49th  volume  of  the  Philosophical  Transactions,  for  the 
year  1756,  is  inserted  a  paper  written  by  Dr.  Brownrigg,  which  is 
intituled,  Thoughts  on  the  Rev.  Dr.  Hales's  new  Method  of  Distil- 
lation by  the  united  Force  of  Air  and  Fire,  The  follomng  circum- 
stance save  occasion  to  this  publication.  Dr.  Hales,  who  has 
enriched  philosophy  by  many  ingenious  and  valuable  discoveries, 
had  proposed  a  new  method  of  distillation,  by  which,  from  the 
combined  power  of  air  and  heat,  a  greater  quantity  of  steam  was 
raised  than  by  any  former  process.  The  perfect  separation  of  (nah 
water,  in  a  large  proportion,  from  sea  water,  was  the  immediate 
advantage  which  he  expected  from  this  discovery ;  and  the  benefit 
of  navigators  was  bis  particular  object.  Desirous,  however,  of 
rendering  its  uses  more  extensive  and  important*  he  requested  Dr, 
Brownrigg  to  consider  its  application  to  the  improvement  of  those 
mechanical  operations  which  depend  on  the  action  of  steam.  Dr. 
Brownrigg,  in  compliance  with  his  friend's  soUdtation,  carefiilly 
and  attentively  examined  whether  thb  discovery  was  adapted  to 
increase  the  power  and  facilitate  the  motion  of  the  steam-engine., 
Convinced  that  pr.  Hales's  method  of  CKciting  so  violent  an  agita- 
tion of  the  vfVeT  was  inapplicable  to  that  macnine,  and  prompted 
by  the  interesting  nature  of  the  subject  to  extend  his  inquiries,  he 
considered  what  other  expedients,  unaccompanied  with  similar  in- 
conveniences, were  calculated  to  produce  the  same  effects.  The 
improvements  which  he  suggests  in  the  construction  and  operations 
of  the  steam-engine  wetB  the  result  of  this  investigation.  Although 
ftl^Poctor,  with  that  modesty  which  u  the  iosepamble  atteodantf 
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and  best  criterion,  of  intrinsic  merit,  expresses  a  doubt  of  their 
success  in  practice,  and  regards  them  merely  as  conjectures,  not 
SADCtioned  and  established  by  experience ;  yet,  when  submitted  ta 
tlie  inspectioD  of  Mr.  Carlisle  Spedding,  91  that  time  superinten- 
dent of  the  coal-mines  at  Whitehaven,  they  received  the  approba-i 
lion  of  tiiat  eminent  engineer.  The  quantity  of  steam  was  in- 
creased, in  Dr.  Hales's  process,  by  a  current  of  air  introduced  into 
the  still }  which,  either  by  the  rapidity  of  its  motion,  or  by  its 
attraction  of  the  watery  particles,  accelerated  the  distillation. 
From  a  just  consideration  of  the  nature  and  principle  of  the 
steam-engine,  it  must  be  obvious  that  such  a  method  of  promoting 
evaporation  would  impede,  rather  than  assist,  the  operations  of  the 
machine.  When  the  regulator,  or  valve,  which  stops  the  commu- 
nication between  the  boiler  and  cylinder,  is  opened,  the  steam 
rushes  with  impetuosity  from  the  boiler  into  the  cylinder,  and 
overcoming  by  its  superior  force  the  pressure  of  the  atmosphere^ 
elevates  the  piston.  As  one  extremity  of  the  lever,  or  beam,  ia 
.  attached  to  the  pbton,  and  the  pump-rod  b  fixed  to  the  other  ex- 
tremity, whilst  the  former  is  thus  raised,  the  latter  will  he  propor- 
tionably  depressed.  The  steam  being  next  condensed  by  a  jet  of 
cold  water,  a  vacuum  is  made  in  the  cylinder ;  the  externat  air, 
experiencing  little  or  no  resistance,  presses  down  the  piston ;  the 
pump  rod,  in  consequence,  is  elevated,  and  the  water  ascends  from 
the  same  cause  as  in  the  common  pump.  From  this  brief  account, 
tt  appears  that  the  ascent  of  the  water  depends  on  a  vacuum  being 
produced  in  the  cylinder.  Supposing,  therefore,  that  a  great  in- 
crease of  steam  was  obtained  by  forcing  into  the  boiler  a  stream  of 
air,  although  the  piston  would  be  raised,  and  the  pump  rod 
descend,  yet  a  portion  of  air  entering  into  the' cylinder,  and  re- 
maining ^ter  the  condensation  of  the  steam,  would,  by  its  elas- 
ticity, counteract  the  weight  of  the  incumbent  atmosphere,  and 
prevent  the  depression  of  the  piston.  The  engine,  in  consequence, 
would  be  deprived  of  that  regularity  and  uniformity  Of  motion 
which  arise  from  the  alternate  action  of  the  steam  and  the  atmos- 
phere. 

Sensible  of  this  disadvantage.  Dr.  Broworigg  directed  his 
thoughts  to  the  discovery  of  some  other  method,  calculated  to  in- 
crease either  the  quantity  or  the  elasticity  of  the  steam.  The  I'm- 
'  provemeots  which  he  proposes  consist,  first,  in  assisting  evaporation 
by  a  mechanical  agitation  of  the  water  in  the  boiler;  and,  secondly, 
in  rarefying  the  steam  by  heat.  For  producing  the  former  effect, 
to  a'  wheel  placed  in  the  boiler  motion  should  be  communicated  by 
the  exertions  of  a  labourer,  by  the  force  of  the  water  which  the 
engine  raises,  or  by  a  crank  suspended  from  the  beam.  But  the 
introduction  of  elastic  steam  into  the  boiler  is  more  particularly 
recommended,  as  being  better  adapted  to  promote  evaporatioD, 
For  this  purpose  strongly  elastic  steam,  contained  in  an  eolipile,  or 
small  boiler,  is  to  be  conveyed,  by  means  of  a  tube,  into  the  Iai:ge 
boiler,  at  the  bottom  of  which  the  tobe  must  be  divided  into  several 
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smaller  tubes,  perforated  with  holes.  The  steam  being  thua  con- 
fined  within  a  narrow  compass,  and  being  prevented  from  escaping 
through  any  aperture,  except  the  holes,  will  pass  with  considerable 
violence  into  the  large  boiler;  and  from  the  commotion  thus  excited 
in  the  water,  the  evaporation  will  be  much  accelerated. 

l<Vom  certain  &cts  and  experiments,  Dr.  Brownrigg  concludes 
that  steam  is  capable  of  a  greater  degree  of  expansive  force,  by 
means  of  heat,  than  it  usually  possesses,  -when  applied  in  the 
■team-engine.  He  therefore  suggests  two  methods  for  increasing 
the  beat  of  the  steam ;  first,  by  carrying  through  the  fire  of  an  air 
furnace  the  [upe  which  forms  a  communication  between  the  boiler 
and  the  cylinder;  or,  secondly,  by  fiuog  it  in  the  flue  of  the 
common  furnace. 

It  is  necessary  to  observe,  that  neither  the  heat  of  the  same 
quantity  of  steam  which  is  commonly  employed  in  steam-engines, 
.  nor  the  quantity  with  the  same  degree  of  heat,  can  be  increased  in 
the  manner  proposed;  since  if  the  steam  was  above  one  pound  per 
square  inch  stronger  than  the  pressure  of  the  atmosphere,*  the 
danger  of  its  bursting  the  boiler  would  be  very  great.  If,  however, 
the  steam  raised  in  a  smaller  vessel  wilt,  in  consequence  of  its  quan- 
tity or  its  heat  being  increased  by  these  contrivances,  possess  the 
same  degree  of  force  as  the  steam  now  used,  the  expenses  which 
arise  from  the  size  of  the  boiler,  the  consumption  of  fuel,  and  the 
price  of  labour,  would  be  much  contracted. 

Of  this  publication  it  may  with  justice  be  observed  tliat  it  afibrds 
an  additional  evidence  of  Dr.  Brownrigg's  inventive  talents  and 
comprehensive  mind.  And  as  it  displays  hb  knowledge  of  suhjectsf 
not  immediately  connected  with  professional  studies,  so  it  proves 
the  subserviency  of  his  inquiries  to  the  real  interests  of  society.  The 
([ratification  of  curiosity,  the  desire  of  popular  applause,  or  mere 
intellectual  pleasure,  never  prompted  him  to  degrade  the  dignity  of 
reason  by  idle  and  unprofitable  speculations.  It  was  his  opinion  that 
the  noblest  powers  of  the  human  mind  were  best  applied  when 
directed  to  the  uses  of  mankind,  and  that  the  merit  of  literary 
kbours  could  only  be  appreciated  and  determined  by  their  reference 
fo  this  end. 
Id  the  year  1771  the  q)pe8raQce  of  the  plague  in  some  distant 
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Mffcn  (he  iteam  lo  pan  Into  U«  open     '  ""    ' ■-■— ->-—  i"". 

vIdcIii  tbea  tfae  TalTC  dnipi  dow 
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t  Thii  reiHUfc  il  Dol  Intended  to  coDvey  the  most  diitaal  losiouation  that 
VKcbBotca  can  twre  no  infliwace  on  the  itoprovanent  of  medicine.  A  prcTiooi 
acqaalnuuMc  with  tMt  atetml  part  of  nataral  philosophj,  hitherto  too  much  neg- 
lected  b;  nadical  practKloMfa,  )■  euentially  reqnlaite  to  a  right  luiiiwledge  of 
»;olog;,  and  to  the  wcccm  of  B«ny  opetationi,  which  il  ii  the  piovincc  nf  (be 
wrgeon  to  perfora,  and  which  the  phyilctao  hu  frequent  occaiion  to  Htperintead. 
Il  BDit,  iMwever,  be  obTiooi  Oal,  amidil  (be  ■nltiplldt;  of  Utportant  objee(t 
which  ban  a  claim  ta  terlon  cokiideratlni,  an  atteatliw  to  (Ui  pwtlcaUf  braKh 
•r  nvchaalc*  mgU,  trithoat  InprApriety,  be  onitM. 
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pBTts  of  Etifope  had  produced  a  general  apprebeo^on  lest  it  sboald, 
as  was  formerly  experienced,  very  widely  extend  its  iatal  ravages. 
Ip  consequence,  liis  Majesty,  whose  Teign  has  been  distinguished 
1^  an  anxious  and  unremitting  attention  to  the  welfare  and  happi- 
ness of  his  subjects,  had  displayed  his  prudence  and  affectionate 
regard  in  taking  suitable  precautions  to  prevent  its  introduction  into 
this  country ;  and  had  expressed,  in  a  speech  from  the  throne,  his  • 
firm  confidence  in  the  Immediate  concurrence  of  his  Parliament  at 
any  future  period,  when  more  imminent  danger  should  dictate  the 
necessity  of  making  additional  provbions  for  the  security  of  these 
kingdoms.  In  answer  to  this  gracious  communication,  the  two 
Houses  of  Parliament  respectively  declared  their  perfect  coinci- 
dence of  opinion  with  regard  to  the  propriety  of  adopting  preventive 
meiuures,  and  their  disposition  (o  comply  with  bis  Majesty's  bene- 
volent wishes. 

The  expediency  of  amending  the  laws  now  established  as  a  barrier 
against  this  destructive  malady  is  thus  intimated  by  his  Majesty  and 
the  whol?  British  Legislature.  Upon  which  occasion  Dr.  Brown- 
rigg,  observing  their  defects,  and  actuated  by  principles  of  duty 
and  humanity,  was  prompted  to  offer  to  the  public  a  treatise,  Inti- 
tuled, Ckmsiderations  on  the  Means  of  preventing  the  Communica- 
tion of  pestilential  Contagion,  end  of  eradicating  it  in  infected 
Places.  The  danger  at  that  time  threatening  the  nation  from  the 
pear  approach  of  so  dreadful  a  calamity,  and  the  desire  to  mi^gate 
in  future  the  virulence,  and  suppress  the  baneful  influence  of  coo- 
tagious  fevers,  long  preralent  in  this  country,  were  the  laudable 
motives  which  excited  his  attention  to  this  interesting  inquiry.  He 
therefore  collected  many  well-attested  facts  concerning  the  wigin, 
progress,  and  nature,  of  pestilential  contagion;  and  the  methods 
oy  which  it  is  conveyed  from  place  to  place,  and  from  one  person 
ti>  another. 

The  practicability  of  prevendng  its  prtmagation  in  highly  infected 
-  situations  was  the  next  object  of  his  consideratit»i.  On  a  review  of 
the  laws  relating  to  this  disease,  he  shows  the  instances  in  wliiph 
they  are  defective,  or  are  capable  of  improvement,  and  what  is  the 
most  easy  and  certain  manner  of  carrying  them  into  execution.  He 
then  enumerates  those  measures  the  efficacy  of  which,  in  arresting 
the  progress  of  pestilential  contagion,  has  been  confirmed  by  expe- 
rience. The  laws  of  quarantine,  as  first  introduced  by  the  Vene- 
tians, and  improved  by  subsequent  alterations,  are  strongly  recom- 
mended, from  their  obvious  tendency  to  preclude  its  importation  ; 
and  some  ns^fu)  additions  are  suggested  respecting  the  restriction  of 
clandestine  trade,  and  thp  erection  of  lazarettos.  From  the  im- 
portance of  the  subject,  a  [rarticular  account  is  ^ven  of  bills,  or 
manifests  of  health,  the  plan  of  conducting  them  as  adopted  by 
different  nations,  the  intimations  which  they  convey  with  regard  to 
the  degree  of  infection  in  the  country  whence  they  are  transmitted, 
and  the  means  of  obviating  those  impositions  which  are  frequently 
pnptised,    la  cous^uencp  of  the  establishmeDt  of  these  biib,  itB4 
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of  a  strict  atteotioD  to  the  iDformatioa  cootaioed  in  Ibein,  tbii 
liiDgdom  has  been  long;  preserved  from  the  ravages  of  the  plague, 
wluch  formerly  almost  depopulated  its  metR^lis,  aod  has  oAen 
raged  with  violence  upon  the  continent. 

Of  these  salutary  provisions,  the  most  essential  cwuist,  fiist,  ia 
a  constant  communication  of  intelligence  relative  to  the  state  of 
salubrity  among  foreign  nations ;  the  names  of  tfaoae  vessels  which 
have  omitted,  by  neglect  or  evasion,  the  necessary  precautions ; 
and  the  number  of  seamen  who  have  been  lately  afflicted  with  the 
distemper:  secondly,  in  destroying  the  bed-clothes,  wearing  ap- 
parel, and  every  article  qualified  to  imbibe  or  retain  ibe  infectKHi ; 
thirdly,  in  thoroughly  washing  and  ventilating  the  ship ;  fourthly, 
in  receiving  no  merchandize  until  perfectly  purified :  lastly,  in  the 
exact  obedience  of  the  commander  of  the  vessel  to  his  directions, 
and  a  punctual  dischai^  of  every  requisite  obligation.  ¥at  his 
instruction,  therefore,  a  brief  abstract  should  be  made  of  the  laws 
and  regulations  now  in  fwce  which  relate  to  the  prevention  cf  the 
disease,  with  rules  of  conduct  respecting  it,  and  an  accurate  de- 
scription of  its  characteristic  symptoms. 

Where  the  danger  of  its  rapid  extension  is  much  to  be  appre- 
hended, it  would  be  expedient  to  interrupt  every  source  of  con- 
nezioo,  to  restrain  the  commerce,  to  prohibit  the  importation  of 
goods  capable  of  conveying  the  infection,  and  even  to  preclude  all 
rotercourse  with  the  objects  of  it,  and  with  the  places  which  it 
infests,  by  indosing  them  with  lines,  and  by  appointing  prc^>er 
guards  for  their  defence.  This  last  method  has  been  adopted  ia 
Hanover,  Marseilles,  Messina,  Reggio,  Istria,  and  Dalmatia,  with 
repeated  success ;  and,  under  similar  circumstance?,  by  the  Hot- 
tentots, in  preventing  the  progres;  of  the  small-pox.  The  Doctor 
next  expatiates  on  the  advantage  of  giving  ^edy  informatitm  of 
the  first  appearance  of  the  disease  to  proper  officers,  constituting  a 
board  of  health,  to  order  that  every  exertion  may  be  used  for  its 
eradication.  The  support  and  cure  of  the  sick  at  the  public  expense 
are  recommended,  both  from  political  considerations,  and  as  the 
dictate  of  humanity.  To  these  respective  heads  a  very  judicious 
and  circumstantial  attention  is  paid,  the  various  customs  of  otbtt 
nations  being  explained,  and  positive  evidence  givei]  of  thdr 
efficacy. 
The  conclusions  drawn  from  the  facts  related  are  highly  im* 

'  portani ;  and  demonstrate  tliat  the  contagion  is  received  by  innne. 

\  diate  contact,  or  by  morbid  effluvia,  which  cannot  be  carried 
through  the  medium  of  the  air  to  any  great  distance;  and  that  the 
inhabitants  of  adjacent  houses,  if  unconnected  with  infected  ntua- 
tions,  will  be  unsusceptible  of  it.  Of  this  consolatory  assuranM 
several  well-attested  proo^  are  introduced,  which  evince  this  to  be 
the  best  prophylactic  measure;  one  that  is  not  only  most  agreeable 
to  par  feelings  and  desires,  but  to  which  we  are  prompted  by  the 

.  Irresistible  impulse  of  that  first  law  of  nature — self  preitervatioD. 
'jlie  former  practice  of  secludinf;  the  mk  ia  dumo  to  he  cptcl  apd 
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T\it  nfety  d  the  public  cannot  be  endiDgcred  by  the 
allowwice  of  proper  asststaace  to  the  usfortanate  victinw  of  th»t 
dutemper,  or  by  the  attendance  of  those  who  have  recoveied  upoa 
sach  as  may  afterwards  sufier  it,  if  the  precaution  be  used  of 
obliging  thein  to  occupy  separale  and  detached  houses.  This  modo 
of  treatoient,  in  its  awlication  to  every  class  of  the  commuoity,  is 
justified  by  its  prcq>riety  and  humaoity;  whilst  the  hazard  and 
occasional  inconvenience  arising  from  its  omission  are  powerful 
aiguments  in  its  fovour. 

Should  this  nation  be  ever  again  afflicted  with  so  dreadful  a  visi- 
tation, these  provisions  must  be  strictly  executed,  carefully  pre- 
cluding all  connexion  with  the  house,  street,  or  lane,  in  which  the 
contagion  prevails;  and  we  may  rest  assured  that  their  influence 
will  be  efficacious  and  extensive.  With  regard  to  the  eradicatioa 
of  this  exotic  contagion,  which  appears  to  have  been  imported  by 
war  or  commerce,  the  means  already  directed  will  be  sufbclcot  for 
the  purpose  ;  and  it  is  earnestly  recommended  to  admit  no  inter- 
course with  the  infected  per»(His,  goods,  or  habitationsj  unul  they 
are  entirely  purified. 

Of  the  numerous  notes,  and  references  to  facts  and  authorities, 
which  confirm  the  doctrines  advanced,  it  may  be  briefly  remarked 
that,  collected  with  accuracy  and  judgment,  they  contribute  to 
elucidate  the  important  subject,  end  prove  the  utility  of  the  pre- 
veniive  plan  deduced  from  them.  Not  only  to  the  plague,  but  to 
every  nervous,  putrid,  or  bilious  fever,  these  ot»tructions  are 
•Irictly  applicable.  Whilst  the  observations  of  practical  writers 
Bre>  with  this  view,  copiously  introduced,  the  Doctor  very  properly 
avails  himself  of  that  experience  which  he  bad  derived  from  a  long 
and  diligent  performance  of  professional  duties.  He  has  hence,  as 
intimately  connected  with  the  Immediate  object  of  this  publication,, 
given  a  particular  account  of  the  rise  and  progress  of  an  epidemic, 
correspooding  to  the  jail  fever,  which  [vevailed  at  Whitehaven  ia 
1757  and  17S8<  This  contagion,  assimilating  to  its  own  nature 
that  of  all  other  acute  diseases,  and  associating  their  symptoms,. 
appeared  under  a  different  form,  and  with  increased  virulence.  Not 
otuf  the  adjacent,  but  very  dbtant  situations,  have  long  deplwed 
its  ntality ;  and  since  that  period  this  country  has  never  been  per- 
fectly free  from  its  destructive  influenpe.* 

•  In  the  iiiDiiieT  of  1713  thii  malipiaal  fever  rdnmed  with  naoMal  Tiolcnee. 
It«  fine  appearance  nu  c&rt;  Id  Ihe  preceding  wioter  1  and  Xn  thii  ttage  It  yia*, 
kccompanied  bv  lome  iegtmat  phlogistic  dialheiil.  Such,  bowever,  wai  only  a 
tanporarj'  bdJ  conlingeni  circnnulanM,  whicb  tfce  .influence  of  the  •e«»B,  at 
'Oporareta  cold,  prodnced  In  particular  conUitnti am.  Tbe  dbeaie  then  proTe4 
■ellber  lo  contagioni  nor  >o  fatal  m  la  iti  subieqaent  progieti,  Iti  dnrallon  wai 
feuerall;  from  1  to  U  or  SO  daja,  and  alwayi  iborler  in  proportion  u  there  wai 
a  KTcaler  degree  of  inBanmBtory  c am b1  nation.  A>  tbe  tprinf  advanced,  cattiiv 
OVlbemMkof  inlammaiion,  it  nuumed  a  more  purely  nervoni  aipccl,  rarely 
«niled  with  any  Mptic  teodency.  During  ibe  lummer,  which  wai  diui^aiibed  by 
Intenrity  of  beat,  aad  dryneu  of  weather,  the  virulence  of  11*  lymptomi  «ta* 
poweifUly  Increased.  When  traciD;  the  disease  from  it*  origin,  la  tto  progreM, 
•  Im  was  percdfcd  of  1  la  80,  then  1  in  10  and  Spaticabf  wbvcM  wnt  It  «u 
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As  the  apprehension  of  danger  at  the  time  eboTe-mentioned  was  . 
happily  soon  removed,  this  treatise  and  its  prophylactic  advice  did 
not  receive  from  the  Legislature  that  attention  which  they  will 
probably  obtain  on  some  future  emergency,  when  it  may  be  deemed 
eligible  to  revise  the  laws  now  in  existence,  in  order  to  provide  a 
more  eflectual  security  against  the  introduction  and  communicatioa 
of  pestilential  contagion. 

In  theyearl772,Dr.Brownrigg,inthe  presence  of  Dr.  Franklin 
und  Sir  John  Pringle,  who  were  then  upon  a  vbit  at  his  house, 

Erfortned  an  experiment  of  a  very  curious  nature  upon  Derwent 
ke,  near  Keswiclt.  On  pouring  a  small  quantity  of  oil  into  the 
lake,  during  a  great  commotion  of  the  water,  the  surface  in  a  short 
time  became  perfectly  smooth.  This  extraordinary  efiect  having 
beenori^nally  noticed  by  Dr.  Franklin,  was  suggested  by_  him  to 
Dr.'Brownrigg.  Soon  after  his  departure  from  Ormathwaite,  Dr. 
FVanklin  transmitted  to  Dr.  Brownrigg  e  letter,  dated  Londoa> 
Nov.  7,  1773,  in  wbioh  be  gave  a  full  and  circumstantial  relation, 
not  only  of  every  experiment  which  he  had  made  at  different  perioda 
for  ascertaining  this  remarkable  property  of  oil,  but  also  of  the 
various  incidents  which  had  led  to  tne  discovery.  An  extract  of 
this  letter,  and  also  of  two  letters  on  the  same  subject,  one  from 
Dr.  Brownrigg  to  Dr.  Franklio,  dated  Ormathwaite,  Jan.  27,  I77Sj 
the  other  from  the  Rev.  Mr.  Farish,  of  Carlisle,  to  Dr.  Brownrigg, 
was  inserted  in  the  64th  volume  of  the  Philosophical  TransactioDt, 
■for  the  year  1774.»  Although  the  influence  of  oil  in  allaying  the 
agitation  of  water  is  expressly  mentioned  by  Aristotle,  Plutarch,  and 
Pliny ;  f  and  although  a  knowledge  of  it,  derived  from  tradition, 
had  contributed  much  to  the  advantage  of  divers  and  fishermen  ta 
their  respective  occupations,  yet  it  had  not  hitherto  attracted  the 
attention  of  any  experimental  philosopher. 

Accidentally  observing  in  1757  &  partial  stillness  of  the  waves 

fonnd  tbat  flie  deathi  snd  recoTcria  ■wtrv  nearly  eqoal,  and  nahappllj  oa  lOlfie 
'  Acraiioni  tbM  the  former  eicecded  tbc  Inttcr.  At  thia  period,  and  during  the 
remainder  of  il>  coniionancr,  niliary  in  many,  and  even  pelecliial  erBpiiau  ia 
imne  cases,  appeared  ^neriill;  about  ^e  T(b  or  11th  day.  Wiib  regard  to  the 
dornlion  of  thli  diiease,  II  did  not  finally  recede,  nor  were  )ti  lymplom  •eniiblj' 
inltigated,  before  (be  folIOHingipriof. 
•  It  li  entitled,  Oo  the  itilling  of  Wara  by  MeaM  of  Oil. 
-f  Tbit  circnnutaace  sui^geitB  a  luefal  lesson  to  modern  philoiopher].  It  teachea 
ni  that  the  opioiont  of  the  ancieoti  on  philosophical  inlyeeti  are  entitled  to  toatt 
■legreeof  deference  and  retpecf,  and  t^t  a  general  ridlcnlc  and  contempt  of  wlnt 
■nccewiTe  age*  have  preterred  with  religious  care  are  the  c^aiacteilstici  rather  of 
■dali^  and  pedantry  tiian  of  wild  learning.  To  select  one  Inktanco  from  Ibc  many 
m«teaded  ditcoverlei  of  (be  modemt:  the  dtttti  of  boiling  npon  water,  which 
Dr.  Black  Bteertalned,  In  rendering  Its  to»giilatia»  more  eaiy  and  rapid  than  be- 
fan  it  InwnBdeixoM  that  odouIdd,  were  knowa  to  Ariitodc,  Hippoeraiei,  Attais. 
nmn,  Galeo, and  Pliny,  neprideopdincrcdnlityor  the  present  geneialioo  should 
bIm  be  reprmed,  by  the  cDnflrmatlon  which  the  accounts  of  Herodotus  respecliog 
Bkoay  cnrlotii  phenomeua  in  the  interior  pans  of  Africa,  and  In  other  caonlrles, 
lw*e  receWed  bom  the  repmentations  of  snbieqnent  tr«Trilen.  Instead  of  being 
the  fletiooi  of  rimance,  or  (be  suppositions  of  a  viiionary  specnlalist,  they  are 
*i>w  pruved  ndtber  to  deviate  from  truth,  nor  to  be  heightened  by  exaHtrAlOo. 
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near  toine  thips,  Dr.  Franklin  wu  struck  with  the  tineuUrity  of 
thft  ci rcum stance ;  and,  upon  inquirvt  was  informed  tnat  it  waa 
occaiioned  by  water  which  had  been  thrown  into  the  sea  after  being 
af^lied  to  culinary  purposes.  Dissatisfied  with  this  solution  of  the 
difficulty,  but  recollecting  at  the  same  time  the  remark  of  Pliny, 
bis  mind  fluctuated  between  the  apparent  inadequacy  of  the  cause 
assigned,  and  the  credibility  of  what  iiad  been  asserted  by  that 
aagHcious  writer.  He  resolved,  therefore,  at  some  convenient 
opportunity,  to  determine  by  careful  experiments  whether  oil  was 
qualified  to  moderate  the  violeDce  of  agitated  water.  By  the  general 
success  of  these  experiments,  which  are  related  in  his  letter  to  Dr. 
BrowDrigg,  this  wonderful  property  of  oil  is  now  firmly  established. 
In  the  preservation  of  ships  during  tempestuous  weather,  and  in 
facilitating  a  landing  where  there  is  a  dangerous  surf,  this  method 
of  calming  the  sea  will  probably,  as  has  already  been  proved  by 
■ome  instances,  be  found  particularly  useful. 

As  a  chemical  philosopher.  Dr.  Brownrigg  has  not  confined  his 
attention  to  the  different  gases  which  arise  from  the  substances,  or 
imprranate  the  waters,  contained  in  the  earth,  but  has  also  ende^ 
voured  to  discover  its  numerous  saline  productions.  Id  b  letter  to 
Sir  John  Pringle,  President  of  the  Royal  Society,  inserted  in  the 
64tb  volume  of  the  Philosophical  Transactions,  for  177'4>  he  de- 
scribes 20  specimens  of  native  salts,  which  were  found  in  the  coal- 
mines near  Whitehaven.  They  were  inspected  at  a  meeting  of  the 
Royal  Society,  June  23,  \TJA^  and  were  afterwards  deposited  in 
the  British  Museum.  To  this  subject  he  directed  his  thoughts  with 
a  view  to  account  for  the  getieration  of  such  bodies,  and  to  detect 
their  prooerties  and  component  parts. 

1.  Sal  Cat/utrticus  Amarus.  ■ —  Having  noticed  its  remarkable 
•buodance  in  sea  water,  and  in  several  mineral  springs  and  lakes, 
he  juitly  ascribes  their  peculiar  qualities  to  this  ingredient.  It  is 
found  adhering,  in  immense  quantities,  to  subterraneous  stones  and 
other  sobstaaces ;  and  hence  arises  a  satisfactory  explanation  of  the 
node  by  which  fountains,  and  the  ocean,  receive  continual  and 
plentiful  supplies  of  it.  In  the  Howgill  colliery  it  is  observed  to 
genninate  m  long,  bright,  and  polished  fibres,  from  grey  free- 
■tone.  The  free-stone  discovered  in  the  neighbourhood  of  White- 
haven, and  in  all  coal  countries,  is  not  possessed  of  cohesion  and 
durability  when  applied  to  the  purposes  of  building;  which  circum- 
stance is  to  be  imputed  to  the  separation  of  this  salt,  or  of  vitriol 
when  in  contact  with  the  external  air. 

2.  Another  species  of  bitter  salt,  similar  to  the  former,  which 
had  been  taken  out  of  an  old  coal-work.  By  «  gradual  gemiDation 
from  grey  free-stone  it  had  at  length  been  formed  into  a  compact 
mass.  Alum,  green  vitriol,  and  several  other  salts,  from  the  ape- 
cimeos  presented,  had  been  produced  in  the  same  manner. 

St  Small,  transparent,  firm,  but  irregular  pieces  of  the  same  salt, 
YtTj  vhUQdvtt  In  the  Howgill  and  Whingill  cotlienes,    Specimeoa 
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of  bitter  salt  id  this  form  were  trammiited  by  Dr.  Brownrrgg  to  the 
celebrated  naturaliit  Sir  Hans  Sloane,  30  years  prior  to  the  date  ot 
this  letter. 

4.  The  same  as  No.  3,  in  a  crystallized  state,  and  purified  frotd 
all  extraneous  matters.  This  salt  is  in  a  great  measure  the  same  at 
the  bittern,  the  Scarborough  salt  and  the  ingredient,  which  gives 
to  saline  purgative  waters  their  essential  properties.  It  resembles 
also,  in  its  form  and  medicinal  uses,  the  common  Epsom  salt.  71i« 
figure  of  the  crystal  is  that  of  a  quadrilateral  prism  terminating  in 
a  quadrilateral  pyramid.  These  crystals  are  diaphanous,  and  of  a 
beautiful  colour.  If  the  action  of  the  air  is  not  entirely  excluded, 
they  long  retain  their  natural  appearance.  This  is  the  case  wilh  all 
the  saline  incrustations  which  are  produced  upon  any  calcareous  or 
mineral  substance. 

5,  6,  7.  Depurated  Epsom  saH,  in  Iai:ge  and  regular  etystals^ 
The  process  for  obtaining  them  is  accurately  described. 

8.  Sal  catharticus  amarus,  prepared  from  the  bittern  of  tfact 
salterns  near  Whitehaven.  The  punty  and  cheapness  of  this  medl< 
cine  recommend  it  as  a  aseful  substitute  for  the  common  Epsoih 
salt. 

9,  10.  A  saline  substance  procured  from  the  same  bittern,  dis- 
tinguished by  ibe  rhomboidal  shape  of  its  crystals,  and  by  its  nn- 
nsual  bitteroess. 

11.  Scarborough  salt,  similar  to  Nos.  7  and  8. 

12.  Pieces  of  green  vitriol,  collected  in  great  abundance  from 
crevices  in  the  pillars  of  a  long-deserted  coal-work  at  Howgill. 

IS.  A  very  singular  specimen  of  the  same.  These  last  two 
germinating  from  metallic  ores,  combine  their  filaments  into  com- 
^  pact  masses;  and  hence  appears  the  cause  of  the  curious  texture  of 
such  saline  bodies. 

14.  Another  specimen  of  the  same,  exhibiting  a  clearer  proof  of 
this  state,  and  of  the  natural  operations  producing  it. 

15.  Green  vitriol  shooting  from  pyrites  of  iron,  found  near  coa), 
in  thin  and  interrupted  strata. 

16.  Several  specimens  of  the  same  mineral  substance,  where  the 
vitriol  appears  in  the  interstices  of  the  pyrites ;  which,  from  the 
gradual  accretion  and  separati(»i  of  the  saline  matter,  is  reduced 
into  a  powder.  This  state  of  decomposition,  and  consequent  decay, 
in  sulphureous  and  metallic  ores,  arises  from  the  united  power  t^ 
air  and  moisture, 

17.  Native  alum,  of  that  species  which  the  ancients  called 
alumen  plumosum.  Fibrous  efflorescences  of  it  were  found  en  the 
Burfoce  oif  some  bituminous  stones  in  the  collieries  at  Whitehaven. 

18.  Purer  alum, 

19.  An  aluminous  earth,  discovered  in  large  quantities  near  the 
former  salt ;  very  similar,  fhim  its  astringent  qualities,  to  buroed 
alum, 

20.  A  species  of  argillaceous  schistus,  ot  stony  clay,  with  a 
amootb^Dd  bright  sarface>  wiuch  abounds  in  all  cMlieiiei,  and  is 
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called  geneAlIy  bf  miaera  sbale,  and  by  thoae  of  tbls  countty  silL 
Alum  sometimes  shoots  from  itj  and  it  undergoes  little  change  from 
the  action  of  fire. 

Such  were  the  laudable  and  beneficial  pursuits  of  Dr.  Brownri^; 
and  in  taking  a  retrospective  view  of  them,  we  are  impressed  with 
equal  admiration  of  the  vigour  of  his  genius,  and  the  versatility  of 
his  talents.  The  most  successful  efforts  of  the  most  active  mind 
have  seldom  terminated  in  more  important  discoveries.  Dr. 
Brownri^  was  the  first  who  proved  that  the  ezistence  either  of  the 
choak,  or  of  the  fire-damp  in  mineral  waters,  is  the  cause  of  their 
singular  qualities ;  that  they  may  be  imitated,  in  consequence  of 
the  solubility  of  these  damps  in  water ;  that  the  presence  of  fixed 
ur  occasions  the  suspetuion  of  iron  and  calcareous  earths  in  the 
acidulce,  and  that  it  is  entitled  to  a  place  among  the  other  acids. 
To  him  we  are  indebted  for  our  knowledge  of  the  valuable  metal 
platina,  for  various  improvements  in  the  preparation  of  commoit 
•alt,  and  in  the  construction  of  the  steam-engine ;  for  several  judi- 
<aouB  directions  with  regard  to  the  prevention  of  pestilential  disease; 
and  some  curious  information  respecting  the  production  and  ap- 
pearance of  native  salts;  the  mode  of  analyzing  the  Pouhon  water ; 
and  the  precise  quantity  of  fixed  air  which  it  contains.  By  accurate 
and  repeated  experiments,  he  attempted  to  disclose  the  latent  mera- 
tioDs  of  nature ;  and  the  present  well-established  doctrines  relative 
to  carbonic  acid  gas  and  hydrogen  gas  may  in  a  great  measure  be 
imputed  to  bis  discoveries,  which  constituted  the  basis  whereon  the 
permanent  system  of  chemical  philosophy  is  now  erected.  His 
attainments  in  every  branch  of  science  were  acknowledged  not  only 
by  the  literati  of  this  kingdom,  but  by  the  most  eminent  professors 
on  the  continent,  with  many  of  whom  be  was  either  personally 
intimate,  or  supported  a  regular  correspondence. 

The  style  which  he  has  adopted  for  transmitting  to  the  world  his 
opinions  upon  any  philosophical  or  medical  subject  is  remarkably 
distinguished  for  its  energy  and  perspicuity,  ana  is  equally  remote 
from  affectation,  vulgarity,  and  bombast.  His  ideas  are  conveyed 
io  the  clearest  and  most  intelligible  terms ;  and  the  simple  narrative 
of  &cts  is  accompanied  with  that  originality  of  remark,  and  dignity 
of  expression,  which  both  illustrate  and  adorn  their  useful  wplica- 
tion.  In  imitation  of  the  example,  and  in  conformity  witn  the 
advice  of  Sir  Isaac  Newton,  he  made  experiments  the  foundation 
of  all  his  inquiries.  Instead  of  forming  in  his  imagination  some 
plutsible  theory,  and  accommodating  to  it  the  phenomena  of  nature, 
as  had  been  the  practice  of  several  Illustrious  philosophers,  he  en-r 
deavoured,  by  an  attentive  observation  of  the  effect,  to  arrive  at  a 
knowledge  of  the  cause.  Reasoning  &  priori  is,  indeed,  tittle 
adapted  to  the  limited  faculties  of  man :  assuming  the  delusive 
ajqieamnce  of  truth,  it  leads  os  into  an  inextricable  labyrinth  ot 
error. 

Tbo  Celebris  which  Dr.  Brownrigg  deservedly  obtained,  in  the 
exercise  of  his  profession  during  a  period  of  30  yeats,  might  bavs 
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been  predicted  by  the  favourable  circumstances  connected  with  his 
primary  Httachment  to  it.  From  s  careful  pernsal  of  the  Greek 
and  Roman  classics,  he  was  perfectly  acquainted  with  their  varioua 
beauties,  which  few  have  the  judgment  to  perceive,  or  the  taate  to 
relish ;  and  so  great  was  his  proficiency  in  the  Laiin  language,  that 
'  he  wrote  it  with  facility,  purity,  and  elegance.  Prompted  by  the' 
impulse  of  genius,  and  the  united  motives  of  utility  and  pleasure, 
to  direct  his  attention  to  the  mathematics,  their  most  abstruse 
branches  soon  became  familiar  to  his  comprehensive  mind.  Con- 
versant, moreover,  with  many  of  the  modem  languages,  he  was 
well  qualified  to  prosecute  the  general  literary  and  philoeophical 
studies  which  are  requisite  preliminaries  to  those  of  tne  science  of 
medicine.  As  an  experienced  and  skilful  physician.  Dr.  Browari^ 
attained  the  highest  estimation.  Zealous  were  his  exertions  to 
supjnesB  and  eradicate  contagion,  whilst  he  dbplaycd  an  equal 
degree  of  discernment  and  assiduity  in  aUcviatiug  the  pahis  of 
chronic  infirmities  and  distempers.  Of  his  medical  consequence, 
the  surest  proof  may  be  deduced  from  the  frequent  applicatioa 
which  was  made  to  him  by  his  opulent  friends  in  all  cases  of  diffi* 
culty  and  danger,  long  after  he  had  relinquished  actual  pracdce, 
mth  a  view  to  enjoy  the  olium  cum  dignUale.  His  removal  to 
London  was  repeatedly  solicited  by  those  who  were  capable  of  eiti- 
mating  his  professional  abilities,  and  whose  influence  m  the  metm- 
polis,  and  respectability  of  station,  would  have  rendered  their 
patronage  the  certain  road  to  immediate  honour  and  opulence.  A 
predilection  for  his  native  county  prevented  him,  whilst  he  resided 
at  Whitehaven,  from  accepting  their  flatteriug  invitations ;  and 
after  his  retirement  to  Ormalbwaite,  a  fondness  for  rural  scenery 
confirmed  him  in  his  resolution. 

In  this  retirement,  among  other  chemical  studies,  mtoeralc^ 
was  by  no  means  neglected.  His  cabinet  contained  several  rare 
metallic  and  fossil  substances  j  and  he  was  well  acquainted  with  all 
the  subterraneous  productions  of  Cumberland,  which  in  number* 
value,  and  curiosity,  are  not  inferior  to  those  of  any  other  county. 
To  the  minerals  found  in  the  neighbourhood  of  Keswick  he  paid 
particular  regard.  Having  judiciously  selected,  he  carefully  ana- 
lyzed, the  ores  of  black  jack  and  black  lead,  extracted  (ram  the 
miues  at  Borrowdale,  in  order  to  discover  their  origiual  properties 
and  adventitious  qualities  ;  and  the  public  was  much  disappointed 
in  not  receiving  the  result  of  his  accurate  inquiries. 

Many  of  his  leisure  hours  were  occupied  in  agricultural  improve- 
meats,  which  contributed  not  only  to  his  private  advantage  in  ren- 
dering his  own  estates  more  productive,  but  also  to  that  of  the 
inhabitants  of  Keswick  and  its  vicinity ;  as  in  consequence  of  the 
methods  which  he  suggested  of  draining  and  cultivating  lands^  th6 
fertility  of  the  soil  has  been  considerably  increased. 

In  this  rEtirement  also  he  indulged  that  passion  for  polite  litera- 
ture which  had  never  been  entirely  sacrificed  to  more  interesting 
pursuits.    Much  of  his  lime  was  devoted  to  the  perusal  of  the 
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ancient  and  modem  poets,  wblch  had  often  been  to  faim  i  source ' 
of  FelaxatkNQ  and  amuaemeat,  nhen  engaged  ia  severer  studies.  By 
an  extemporaiy  appUcatioo  of  their  descriptions,  be  was  wont  to 
sxpress  the  ideas  nhich  rushed  upon  his  tnind  when  conteuiplatin^ 
the  scenery  of  Keswiclc,  where  nature  exhibits  in  a  collective  view- 
die  beauties  of  Italy  and  the  horrors  of  Switzerland  j  but  influenced 
by  leli^ous  motives,  and  admiring  sublimity  of  conception^  he 
lead  with  serious  eare  the  sacred  poets,  whose  compositions  are  ia 
'  superior  in  unaffected  grandeur  <m  style,  in  genuine  pathos,  and  in 
•levatioa  ^  sentiment,  to  the  most  celebrated  productimB  of  nnr' 
assisted  reason. 

From  this  general  statement,  it  may  b6  properly  inferred  that 
Dr.  &ownrigg  was  possessed  of  every  qualificatioD  necessary  to 
ftrm  a  chemical  philosopher,  8  dogmatic  physician,  and  an  elegant 
Scolar.  By  bis  conduct  in  a  civil  capacity,  which  required  different 
talents,  he  acquired  additional  honour.  Long  in  the  commission 
of  the  peaccf  an  acting  magistrate  for  the  county  of  Cumberland^ 
he  discharged  the  duties  of  that  important  station  with  not  less 
eiedit  to  himself  than  advantage  to  the  community. 

I^  thb,  the  public,  may  be  briefly  annexed  the  pnvate  character  of 
the  man  justly  estimated  not  less  ^sxA  than  great.  *  That  modesty 
which  ever  accompanied  bis  inquiries  into  the  secret  works  of  nature, 
and  which  was  the  tesult  of  deep  investigation  and  loi^  research, 
disposed  hhn  to  doubt  the  aumciency  of  human  reason,  and  to 
admit  the  consequent  expediency  of  a  revelation.  Convinced  also, 
by  frequent  experience  in  the  prosecution  of  his  studies,  that  cvea 
objects  which  are  duly  presented  to  the  inspection  of  our  senses  are ' 
yet  Burrounded  by  impenetrable  darkness^  lie  was  not  surprised  at 
the  mysterious  doctrines  of  the  Christian  religion.  To  refuse  assent 
to  them  because  they  relate  to  things  which  mortal  eye  liaa  never 
seen,  and  which  jnust  evidently  exceed  the  limits  of  our  compre- 
benuon,  was  in  hb  opinion  disingenuous,  as  constituting  an  excep- 
tion to  our  general  mode  of  conduct  in  the  common  concerns  of 
life.  A  firm  believer  in  the  truth  and  reasonableness  fA  chTistianity, 
he  regulated  bis  actions  according  to  the  precepts  and  the  example 
of  its  divine  author.  Impressed  with  just  ideas  of  the  attributes  ^ 
the  Creator,  and  the  dependance  of  man,  his  piety  was  at  an  equal 
distance  from  fri^d  iudifierence  and  presumptuous  enthusiasm^  By 
a  practice  conformable  to  his  faith,  it  was  his  eodeav^urto  vindicate 
his  name  from  that  imputation  of  infidelity  and  irreli^n  with 
which  the  medical  profession  has  been  undesnvcdly  atigmatizedj  f 

*  ThelsD^Bge  of  Tall;  laaj,  with  peculiarpreprictj,  beiDlrodnced  npoii  tlw 
proetit  accuiou:  '■  QratiiXaT,  pnd  stun,  qum  nictnt  eral  dtligtrt  tptaUtamjut 
4Sttl,  tMlem  taWnms,  ui  laienter  quoque  diHgamtu." 

f  Tbe  InjiHlice  nf  (his  i|iioniiuioii9  aspenioQ  ii  prov«d  not  otil;  ij  ibe  deddN 
tlont  of  reason,  bat  also  by  the  pewcrful  nidence  of  eiamplei.  Tbe  tendeDCy  of 
pbiliMOpliicBl  and  iD«dica1  purinili  to  inspire  the  mind  ftilh  luilable  DOtioni  of  the 
Supreme  Being,  aod  to  reBlrain  the  pride  of  biiniaD  nlidnm,  leemi  to  b«  an. 
eOeciual  antidote  In  tbe  poison  of  infidelitj.  The  steady  Btlachmeat  of  Hoffnas 
10  tbe  ckrirtlan  rillgian  U  diipUjed  in  rarioat  pvb  of  kit  piUicatloai,—Tbat 
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Actuated  by  a  spirit  of  |reQeral  philanthropy,  he  was  the  liberal 
patron  of  charitahle  establishments,  especinlly  of  such  as  were  caU 
culated  to  fulfil  the  scheme  which  had  been  the  frequent  subject  of 
his  serious  deliberation — that  of  interrupting  the  progress  of  malig- 
nant fevers.  Amiable  and  polite  in  his  external  deportment,  ne 
observed  a  proper  medium  between  the  extremes  of  proud  reserve 
and  vain  ostentaiion.  An  unprejudiced  judgment,  a  humane  dispo- 
sition,  and  benevolent  affections,  were  m  him  b^ppily  united;  and 
his  life,*  extended  to  a  long  period,  was  distinguished  by  the  purity 
and  integrity  of  his  morals,  the  mildness  of  his  temper,  the  ele- 
gance of  his  manners,  and  his  uniform  regard  to  religious  obliga- 
tions. 

Of  the  merits  of  thb  excellent  man,  thus  imperfectly  delineated, 
his  intimate  friends,  and  the  society  which  he  adorned,  will  ever 
retain  an  afTectionate  remembrance  ;  whilst  this  country,  impressed 
with  a.  grateful  sense  of  his  services,  will  assuredly  pay  to  his 
memory  the  just  tribute  of  admiration,  respect,  and  esteem. 


Article  II. 

Af^licatkn  of'  Fhixians  to  Lines  of  ike  Second  Order  or  Degree. 
By  Alex.  Cbristison,  Esq.  Professor  of  Humanity  id  the  Univer- 
sity of  Edinburgh. 

(To  Dr.  Thomson.) 

MY  DEAR  SIR, 

I  SHALL  endeavour  to  show  how  very  easy  it  is  to  apply  fluxions 
to  lines  of  the  second  order  deduced  from  Euclid,  I,  4'J. 

In  the  semicircle,  (Plate  LXXIV.,  Fig.  3,)  A  E  D,  let  E  H 
and  F  G  be  perpendicular  to  the  diameter  A  D,  H  the  centre,  A 
the  origin  of  the  perpendicular  co-ordinates  AC,  AB;  a=  the 
radius,  y  =  FG,  G A  =  -  x,  HG  =  x,  KG  =  z\  H  J  =  a'; 
then,  by  Euclid,  I.  47,  a*  =  hf»  =  i*  +  y*;  but  HJ  =  a'  =s 
1^  +  the  gnomon  AIK  =  2a  —  a:  x  x  =  2  ax  —  a^^  there- 
fijre  x''  +  y*  =  3?  +  2  a  X  ~-  x'i  consequently  y'  =  2ax  —  x^, 
and  y=:  ±  >/  2  a  x  ~  x*,  and  F  G  an  ordinate  =  the  positive 
loot. 

■be  priDciplea  and  practice  of  BnerJiaave  carreepraded  to  that  Blandard  which  b 
faiid  down  iD  the  Holy  Scriptnrei,  appears froiD  a  Dirmorial  drawn  up  by  hlmseir. 
His  alteation  to  tbe  dnlics  of  public  and  private  dnotion  was  nerer  iatemipted 
\>y  the  mnltiplicily  of  hia  profcHional  or  Ulerary  tngagenipiils  {  and  tbe  £nt  hour 
la  tbe  inariiiDg  waj  dedicated  lo  prayer,  and  lo  medilBllon  upon  (be  sacred 
wriliogs.  The  conipOBitioBt  of  the  celebrated  Baron  Vau  Hailer,  in  proM  and 
poetry,  on  religions  lopici,  are  prooft  (hat  be  was  not  leas  emineiil  foT  his  piety 
than  for  bis  learning.  More  intlancea  might  be  adduced  [  hut  ttaete  ate  uifiicieni 
lo  show  that  this  accnsallon  is  false.and  gronndJeis. 

*  Dr.  Browarigg  died  at  OnnalbwMte, .  Jan,  6,  ItlDQ,  aged  88  years. 

Vol.  X.  m^W.  2D 
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Let  now  fte  curve  D  M  N  A  be  concetved  to  cut  avery  ordimte 

of  the  circle  in  the  prqxutioa  of  (  to  a  ;  ihiU  u^  let  evciy  ocdimtA 

of  this  curve  be  the  -  part  of  the  cone^KmdiDg  ordinate  of  the 
drcle,  then  i  being  =  H  M,  /  =  ±  ^  V2  o  x  —  J?"  for  tha 

eUipM^  and  G  N  an  ordinate  <q  the  poilite  quaoti^. 

Let  tbcfe  be  now  a  curva  with  x  n  A  Q  poMlivo,  whik  a  and  b 
remain  ■*  in  tbe  ellipse ;  and  io  the  carve  A  P  S  out  of  the  clrck, 

y*  35  t  is/  2  a  X  +  ai*,  and  P  Q  —  ibe  positive  quantity,  for  the 

hyperbola. 

Let  there  be  also  a  curve  A  O  R  with  2a=sp,  for  one  of  ha 
factors,  and  x  Ua  tbe  other  fHclor,  then  ^  =«  ±  '/9qx  as  ±  i/pK, 
and  O  Q  =  the  poiitive  root  for  the  parabola. 

To  every  one  of  an  >n6iiitfl  number  of  sllipMs  wilhia  the  cuclo 
mil  correspond  an  hyperbola  out  of  the  circle ;  to  tbe  circle  will 
corresp(»)d  the  equilateral  hyperbola  AT;  to  every  one,  asAVD, 
of  an  iuliDite  number  of  ellipses  circumscribing  tbe  circle,  will 
correspond  an  hyperbola,  as  A  U,  out  of  tbe  equilateral  hyperbola; 
to  the  circle  evidently  beloogi  one  parabola  only. 

From  the  same  equations  other  important  properties  may  be  de- 
rived, both  by  common  algebra  and  by  fluxions. 

A  learner,  if  he  acquired  early  these  four  equation),  so  Very 
easily  acquired,  would  see  with  pleasure  the  affinity  between 
Euclid's  1.  47,  and  tbe  equations  to  the  conic  sections ;  and  also 
the  affinity  among  the  four  equations  themselves.  The  connexion 
between  these'  and  the  geometrical  equations  obtained  from  the 
■ectioiu  of  the  cone  may  be  afterwards  shown  to  falm.  When  I 
nentioned,  about  a  year  ago,  this  deduction  to  my  friend  Mr, 
White,  of  Dumfries,  he  told  me  diat  he  had  deduced  them  geo> 
metrically  from  Euclid,  11.  14. 

If  the  general  equation  to  a  straight  line  be  combined  with  the 
general  equation  to  lines  of  the  second  degree,  as  is  done  byXacrolx 
in  the  ^^ication  of  algebra  to  geometry,  the  Tariona  pmpwtiM  c^ 
the  conic  sections  will  be  oUhd^. 

In  an  article  which  you  pubUshed  in  May,  18)5)  fluxions  were 
obtained  independently  of  motion  and  of  vanishing  quantities,  by 
the  application  of  algebra  to  curves,  and  by  bisecting  the  increment 
of  tbe  absciss  accoraing  to  the  method  of  ancient  geometiy.  I 
shall  now  endeavour  to  obtain  the  calculus  slgebraw^y  aSta  do-, 
finins  it  by  its  estnwe.  This  definition  will  apply  to  its  Jwm^ 
vhetner  numerical,  or  geometrical)  or  algebndcat. 

Any  uneducated  tnan  haa  a  notioa  of  rat».  He  will  ny  that « 
particular  person  is  walking  at  the  nte  of  3  miles  bb  boar,  tliKt 
another  is  running  at  tbe  rate  of  8  miles  i  he  oiay  be  told  ttmt  tbe 
mei  3  and  S  an  tbe  fiiuiimij  thit  Uibh  two  ntw  S  and  9  have 
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one  ratio  only,  as  3:8,  and  that  3  is  the  antecedent,  8  the  con- 
Kquent  of  the  ratit^  e;ipreHed  frqctiofially  thus,  ^, 

PBFINITIO^. 

Fluxions  may  be  defined,  a  method  for  finding  the  relation  1>e- 
tween  the  rates  of  chang[e*in  a  fuantjtr  and  its  funetion  :  the  defi- 
nition, when  it  iu  limited  to  one  Tarieble  quantity  and  its  function, 
may  be  expressed  thus,  a  method  /or  finding  the  ratju.  of  the  ivt^s 
of  change  in  a  quantity  and  its  function. 

FRVBLBH. — TO    FIND    TUB   FLITXION. 

Case  I.-rTo  find  ih^  fluxwn  ff  x^,  w  heing  tny  fiofUive  integral 
Number- 
It  will  afterwards  appear  that  i  ^  \  amy  be  assnned  fi>r  tiw 
fluxion  or  rats  of  change  or  of  variation  in  x,  when  x  varies 
uniformly ;  jt*  way  be  expressed  thus  x  x.  z:  y.  x  x  &c.,  with  a: 
as  often  epiployed  as  their  units  in  m  ;  and  if  the  first  x  alone  vary, 
and  if  X  its  r^te  of  variation  b«  multiplied  into  tbe  re^t,  tfae  result 
will  be  L  ar~'  x ;  if  ihe  second  x  alone  vary,  and  if  its  rate  be 
multiplied  into  the  rest,  the  result  will  sko  be  I  j:""  '  *;  if  every 
X  thus  vary  in  succession,  the  sum  of  all  the  results  will  be 
mx''~^ X,  the  fluxion  of  x":  consequently  the  ratio  of  the  fluxion  . 
of  X  to  that  of  x"is,  ael  *  :  m  »""'  xs  l*,Md  ma*'"'*  may  be 
represented  by  a  square  and  an  oblong,  thus. 


1     I  *    a:  =   1  U  jr-'i|; 


as  the  squarei  the  oblong  n  I  it  :  m  ar~'i. 

The  law  of  the  descent  of  heavy  bodies  will  illustrate  this  subject 
with  reeard  to  x  and  x*  a  function  ,of  x.  \jEi  x,  Fig.  4,  repr^fieni 
a  variaUe.Une,  and  the  line  *"  its  square;  and  let  a  body  ue  sup- 
posed to  descend  from  x  towards  A  by  regulated  cnotiop  over  a 
pulley,  uniformly  and  perpendicularly  to  the  horlzop,  through  16^ 
^etin  a  second;  let  at  the  same  instant  ^  body  be  dropped  from  the 
same  height  at  x^:  die  rate  of  moving  In  ^  at  the  end  of  eacb 
■econd  is  always  \G-^  feet  =  I  p,  p  being  a  portion  of  space  = 
16^  feet;  the  late  of  motion  in  x^  is,  at  the  end  of  pne  secooil  ^ 
S  p,  for  the  increment  of  space  gone  through  in  the  next  second  !■ 
C^:=3p,  of  whicb  p£  =B  1  jS  is  owing  to  tbe  iirfuence  of  p*- 
vitatipn ;  Ga«se(}uej)tjy  tbp  bggy  wp«ld  h««e  come  by  uaiform 
fluuion  in  a  secood  from  C  to  P,  though  ihe  infloettce  oS  gravita- 
tion had  ceased  at  C :  &tf  the  sagie  reason,  E  F  is  the  fluxion  at 
tbe  «nd  of  ?  s^onds  —  Apt  m-  the '<od  of  3  seconds,  the  fluxion 
of  X*  =  6  p,  &c. ;  so  that  the  simultaneous  latei  in  x  and  x*  ate, 
attfae«DdM 

2  D  3 
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Snondi, 

1,  as  1  :  2 

2,  as  1  :  4 

R,  as  I   :  6  &C., 


or  gcDenilly,  as  1  :  2  -x 

oty  aa\  i  :  2  X  if 
X  hang  evidently  =   1,   as  formerly  assumed. 

3?  may  be  represented  thus,  a;  x  j; ;  if  the  fint  x  alooe  vary,  the 
fluxion  nil)  be  1  a;  i;  if  also  the  secood  x  alone  van,  the  fluxioa 
will  likewise  helxx:  it  is  by  adding  these  fluxions  that  we  obtain 
2  x  i,  as  above.  This  process  illustrates  and  coufinns  the  addition 
of  the  partial  fluxions  1  sT"  *  +  1  x"""'  x  +  &c.,  in  order  to 
obtain  m  a^~  *  x,  the  fluxioa  of  x". 

Case  n.—ToJwd  the  Fitmoa  of  af. 

Puty  =  a^,  then  y"  =  x"  i   n  y"~'  j  =  m  aT"'  ;r }  >  = 

"J*'"'  "3'"'     ^  "^  ^ 

Core  ni.—To  Jmd  the  Fluxion  of  x~'. 

_•      \  z  -      ™ 

Paty=  j:     '  ="=,  then  1  ^ya:";  o  =>af  +  — 

aT  " 

2_,  y*"      *  ^    —"-1 


The  rule,  then,  for  finding  the  fluxi(w  of  any  constant  powa  of 
X  is  always  the  same :  multiply  by  the  exponent,  diminish  by  unit, 
and  multiply  by  the  fluxion  of  the  root. 

If  the  second  flunon  be  deduced  from  the  first  exactly  as  the 
first  was  deduced  from  its  fluent  aT,  we  shall  obtain  aT  +  ma^"'  i 
+  M* .  «i  —  I  x~~'  i*  +  &c. ;  and  if  x  +  x\ "  be  developed,  we 

ahall  obtain  xT  +  ^-^ — -  +  m  .  m  —  i  aT"*  i*  +  &c.j  and 

this  binomial  series  can  be  easily  and  rigorously  demonstrated  by 
the  principle  of  combinations.  The  only  dl^rence,  then,  between 
the  fluxional  and  the  binomial  series  is  the  denominators,  which 
have  evidently  no  dependence  whatever  on  the  numerical  value  of 
m.    If  therefore  the  successive  orders  of  fluxions  be  deduced  from 

aT  and  x"  ",  and  if  1 ;  I  x  2 ;  1x2x3  &c,,  be  pat  under  the 
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2d,  Sd,  4th  terms  of  the  fluxional  series  respectively,  we  sba)l 
obtain  the  corresponding  binomial  series ;  this  seems  to  be  the 
easiest  demonstration  of  the  biootnial  theorem  for  fractional  and 
negative  exponents.  No  one,  I  think,  can  justly  say  that  such  a 
deducttoo  of  fluxions  is  difficult,  or  belongs  to  the  abstruse  parts  of 
mathematics. 

To  draw  Tangents  to  Curue  Lines. 
Let  the  ordinate  A  B,  Fig.  5,  be  conceived  to  move  uoiformly, 
parallel  to  itself,  at  right  angles  along  BC;  let  a  point  moving 
uniformly  up  B  A  be  conceived  to  draw  the  straieht  line  B  P;  in 
the  position  E  let  two  points,  H  and  G,  be  conceived  to  move  up 
the  ordinate,  the  former  vith  a  retarded,  the  latter  with  an  acce- 
lerated motion;  and  let  all  the  three  points  be  conceived  at  I  to 
move  up  the  ordinate  at  the  same  rate;  then  it  is  evident,  that  if 
*  =  I  M  represent  the  rate  of  change  in  x  or  K  F,  >  =  M  N  will 
represent  the  rate  of  ubange  in  ^  or  I  F;  consequently,  by  similar 

triangles,  as  7  :  x  ::  ^ :  V  =  the  subtangent  S  or  F  B. 
In  the  Conical  Parabola. 

'^         „  P  P     }        P      y  P 

2  X  =  S. 

In  ajof  Parabola. 


.    I^    ; 


I   +   >• 


X  =  S  the  subtangent. 


From  this  diagram  we  may  correct  logical  inaccuracies  in  several 
eminent  authors.  I M  =  F  L  is  the  absolute  diSerence  of  x  the 
absciss,  but  M  N  is  the  conditional  difference  of  y  the  ordinate,  for 
MN  is  terminated  not  by  the  curves,  but  by  the  tangent;  when  the 
curve,  as  G I  O,  is  convex  to  the  axis,  N  M  is  less  than  the 
diSerenccMR;  and  when  the  curve,  as  HIQ,  is  concave,  NM 
is  greater  than  the  difference  M  T.  Why  then  should  those  veiy 
eminent  mathematicians,  Lacroix  and  Arbogast,  say  that  the  diSe- 
rential  is  a  portion  of  the  difference;  for  the  fluxion  or  diffe- 
rential N  M  is  greater  than  the  diflerence  MT?  Why  should 
L'Huilier,  a  very  eminent  mathematician,  and  others,  also  say  that 

-j —  c=  4  is  not  a  compound  of  two  quantities  d  x  =  x  and 

d  s^  =  j ,  Is  not  each  a  quantity  of  indefinite  magnitude  ?  and 
have  they  ntt,  at  every  point  of  the  curve,  a  definite  ratio,  and 
consequently  a  definite  fractional  value  ? 

.  In  Fig.  5,  I M  is  at  I  the  differential  or  fiuxion  of  the  absciss, 
M  N  of  the  ordinate,  I N  of  the  curve ;  there  is  consequeotly  m 
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i[tif>eTfe<et  etju^on ;  for  bo  elror  is  committed  in  the  Cidculiis,  rt 
thfi  adrtiisaion  of  the  differentiBli,  during  tbeir  coDtinnaDde,  or  tt 
their  etiminatioB.  Wbj'i  ibeo,  should  Legraage  >nd  Carnot  wy 
tbat  the  calculus  gives  right  rasulti  by  a  cotupettsation  of  errors? 
Some  calculatois  idU]>  have  Entertained  such  niiBtaked  notions.  But 
the  errors  are  io  their  minds,  iiol  in  the  calculus.  Wbosoever* 
indeed,  supposes  tliat  a  secbod  cvdinate  at  Aa  IbdeGnitely  small 
distance  from  the  first  is  common  to  the  curre  and  to  the  tangent 
commits  a  mistake  In  mathematical  logic ;  but  the  calculus  is  not' 
in  the  least  guilty  of  this  mistake.  This  subject  will  is  future 
be,  perhaps,  examined  more  fully  and  rigorously.  It  is  expected 
that  Carnot  will  revise  his  learned  and  ingenious  work,  and  tree  it, 
with  bis  usual  magDanlniity,  from  mistake  and  contradiction.  Why 
should  a  learned  and  able  writer  in  the  Edinburgh  Hevlew  for  Sep- 
tember, L816,  p,  89,  say,  "  It  is  not  suiOicient  to  say,  as  our 
author  has  done,  that  the  fluxion  of  the  quantity  must  be  equal  to 
nothing,  because,  as  in  every  case,  the  fluxion  of  a  variable  quati-> 
tity,  or  the  root  <rf  a  function,  may  be  supposed  leas  than  rdj 
thmg  that  can  be  assigned,  that  quantity  may  he  said,  in  every  case 
whatever,  to  be  equal  to  nothing."  In  Fig.  4.  for  the  law  of 
desceirt,  we  see  that  the  Increments  commonly  expressed  by  A  x 
and  Ap,  y  here  beiog  equsl  to  3^,  caB  always  in  oar  coaceptioit 
be  reduced  to  nothing ;  not  io  i  =  dx,  and  j  =  d  y.  In  the 
line  x\  Fig.  4,  if  any  portion  of  a  second,  how  small  soever,  be 
taken  after  the  end  of  one  second,  and  also  the  same  portion  before 
the  end,  an  increment  And  a  decredleUt  Will  be  obtained.  The 
increment  and  the  decrement  may  be  conceived  to  diminish  till 
they  vanish  at  the  precise  end  of  one  second :  but  this  conception 
does  not  change  the  fluxion  or  rate  at  the  End  of  oile  second ;  thft 
fluxion  is  then  measured  by  two  portions  of  IC-^  feet  each,  if  we 
take  for  the  unit  of  time  1%  or  one  minute  =  60  seconds,  we  must 
take  the  square  of  *iO  =  3600,  and  say,  as  1  x  3600  :  2  X  '3600; 
and  if  I"'  be  taken  for  the  unit  of  tim*,  we  must  say,  as  -^-^ 
•  t^iTTT  r.  '1  ^^'^  instances,  as  1  i  2.  The  numerical  expressiod  bf 
the  terms  of  the  ratio  is  the  same  in  the  three  instances ;  but  thd 
tinit  of  space  is  different.  When  a  second  is  the  unit  of  tin^e,  th'6 
unit  of  space  is  16^  feet ;  when  a  minute  is  the  unit  oF  time,  the 
unit  of  space  is  3600  times  1 6^1^  feet;  when  1'"  is  the  uiiil  of 
time,  the  unit  of  space  is  the  StiOOth  part  of  iB^Vfeeti  so  lliat, 
if  there  be  motion  in  the  lines  represented  by  x  and  x\  the  fluxiodi 
cannot  be  =  o,  how  small  soever  the  unit  of  time  be ;  otherwise  It 
would  simultaneously  be  possible  far  the  same  thtbg  both  to  be  tod 
not  to  be. 

To  jS«d  the  Area  of  a  PloTie  Curvilinear  Surface. 
It  is  evident  that  the  rate  W  ch«»ge  in  the  surfsse,  at  y,  is 
y  X  1  =2r;r;  all  tint  is  Mt^eBtttrV,  tleA,  k  to  ftk^r  Gram  « «t  to 
itaflQBDt.    ■  ■ 

,Dg.l.zedl!,GOOQlc 


18t^.]         to  Urns  «^  f<U  SeoHd  Oritr  or  Degree.  4» 

In  the  Conical  Paralola,   Fig.  G. 

In  any  Paralata,  in  widcit  p*  3?  =  y~*', 
i)  =  y  X  —  ^ — ^J^..~2  .-.  ur  st    ~ — ^  x  y. 

Aftet  obtaining  the  fluxion  oi  x  and  x\  either  as  in  the  article  in 
May,  1S15;  or,  as  inthTs  article,  from  Galileo's  law,  which  is  not 
a  mechaDical  but  a  mathematical  origin  of  fluxions,  it  is  easjr  to 
obtain  the  fluxion  of  3^,  by  separating,  as  i*  Into  x  x  x,  x*  into 
two  factors  X*  X  X ,-  for  ifce  fluxion  of  x*  =  2  x  *  multipKed  by  x 
added  to  i,  the  fluxion  of  x,  multiplied  by  1  x"  is  3  x'  «;  and  so 
on  fat  higher  powcre.  This  process  is  easy,  direct,  convincing; 
can  be  made  so  general  as  to  include  the  calculus  of  variations,  and 
demonstrates  rapidly  the  binomial  theorem  for  fractional  and  nega- 
tive exponents,  it  proceeds  from  rate  to  development,  not  from 
development  to  rate.  In  teaching  according  to  the  method  here 
exhibited,  It  is  not  necessary  to  demonstrate,  previously,  that  the 
increment  may  be  taken  so  small  that  any  term  of  the  difference 
ihall  be  more  than  the  sum  of  all  the  succeeding  terms. 

No  apology,  I  tmst,  is  requisite  for  the  freedom  I  have  nsed  in 
{MMAdng  iout  mistakes  in  the  logic,  not  in  the  calculations,  of  very 
eminent  authors  -.  sach  fandamental  mistakes,  so  numerous  and 
llAportant,  discoumge  a  leSmier,  especially  if  he  be  a  solitary  stu- 
,  dent,  at  the  very  commencement  of  hre  examining  the  simple 
nature  of  fluxbos  rendered  unnecessarily  difficult,  and  sometimes 
circuitous.  It  will  be  useful  if  «iy  one  point  out  the  mktakes  that 
I  may  have  committed. 

1  have  Ibund  in  two  or  three  schools,  in  Edinburgh  and  ths 
neighbourhood,  great  expertness  in  arithmetic,  geometry,  trigono- 
metry, conies,  and  even  in  the  elements  of  fluxions.  Several  of 
the  pupils  were  under  fourteen,  and  fev;  above  that  age.  At  the 
public  examinations,  the  propositions  were  selected,  not  by  the 
teachers,  but  by  the  examiners.  In  one  school  some  young  ladies, 
about  fifteen,  were  as  expert  as  the  young  gentlemen  in  the  higher 
mathematics.  The  ignorant  and  thoughtless  part  of  the  public  will 
■carcely  believe  this  fact,  I  suppose ;  but  the  examinations  were 
conducted  before  genllcmea  iH  more  iBathenMtieel  kn«wt«dge  than 
I  can  pretend  to.  This  most  interesting  fact  deserves  to  be  mone 
fully  and  circumstantially  stated.  The  mathematical  studies  of  the 
popik  did  >lot  sfem  to  bav«  in^Mded  their  cbutical  attaiamants. 
Yoors  faithfully, 

Adteivyi,  fcpl.  6,  181T.  Alux.  CqrISTISON. 

P.  S.  It  will  be  of  great  use  if  Mr.  H«ivey  give  me  t^pUcation 
QT  two  of  the  d^culiu  tfi  vuiations, 
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On  the  Norlh-ffest  Passage ;  and  the  Insular  Form  of  Greenland. 
By  Col.  Beaufoy,  F.R.S. 

(To  Dr.  ThOTBson.) 

HY  DEAR  SIR,  Buthiy  Heath,  Oct.   14.  1817. 

Thb  reign  of  his  present  Majefty  will  ever  be  famous  for  the 
encouragement  given  to  science:  but  in  no  branch  has  the  King's 
gracious  patronage  been  more  conspicuous  than  ia  the  dUcoveiies 
made  by  different  circnm navigators,  especially  hy  the  immortal 
Cook.  Considering  the  inducenient  atid  encouragement  held  oat 
by  our  monarch  for  exploring  the  northern  parts  of  the  globe,  and 
the  number  of  ships  annually  fitted  out  from  the  different  ports  of 
the  United  Kingdom  for  Davis's  Straits,  BafBn'a  Bay,  and  Spitz- 
bergen;  it  may  appear  very  remaiiiable  that  no  new  discoveries  are 
made,  or  old  verlned,  or  any  voyage  extended  to  a  higher  latitude 
than  m°  Nonh.  The  King's  wish  of  promoting  discoveries  in  this 
part  of  the  world  is  evident  from  Lord  Mulgrave's  expedition,  and 
more  especially  from  the  Acts  of  Parliament  promising  a  reward  of 
20,000/.  to  any  of  his  Majesty's  subjects  who  shall  sail  through  any 
passage  between  the  Atlantic  and  Pacific  Oceans  to  the  northward 
of  latitude  52°  N.,  and  also  from  a  reward  of  5,0002,  to  any  Bntish 
ship  that  shall  approach  within  one  degree  of  the  North  Pole.  Tu 
what  cause,  then,  can  be  attributed  the  indiSierence  and  apathy  of 
those  commanders  of  Greenland  ships  who,  having  been  unsuc- 
cessful in  the  fisheiy,  might  be  supposed  to  have  it  in  their  power 
to  defray  the  expense  of  the  outfit  by  sailing  to  the  west  or  the 
north,  with  the  view  of  claiming  one  of  the  above  rewards  ?  It 
cannot  be  said  with  justice  that  the  masters  of  our  Greenlanders  are 
either  deficient  in  skill,  or  indifferent  to  discovery;  for  among 
them,  as  in  other  professions,  men  are  found  of  superior  talent  and 
of  enterprising  spirits.  The  parados  will,  however,  be  solved  by 
refeiring  to  the  subjoined  oath,*  which  effectually  excludes  every 
conscientious  person  from  endeavouring  to  carry  into  execution  the 
Gcientific  views  of  the  Legislature  in  passing  what  may,  without 

•  The  folloning  it  a  copy  of  )he  oath  laken  h;  U)c  muter,  and  also  b]r  tbe 
owner,  sf  Greenlaod  ahipi : — "  Master  of  the  ibip  '  makelli  oatb  ibal  it 
!■  really  aDd  truly  his  flrm  purpoiP,  and  deilertnined  resolHtian,  Ihal  Ibe  laid  ihip 
shall,  at  toonaiiliceoteahall  be  granted,  forthitith  proceed,  eo  manned,  furnlsbed, 
and  oecoulred,  an  h  voyage  la  the  GreenlaEid  iieai,  ur  Daiit'i  Straits,  or  ibr  leai 
ai^acent,  there  in  the  aoiv  approaching  Masoo  to  use  the  utmost  cudeaioan  of 
tainiKir  and  his  >bip'i  conipaoy  to  take  whales,  or  otber  creataren  llvin;  In  the 
leati  and  on  no  other  design,  or  view  of  profit,  in  his  present  Toyage,  and  to 
import  the  wbaie  flnt,  oil,  and  blabber  thereof,  into  the  port  of  Swoni 
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impropriety,  be  Damed  the  Discovery  Act.  When  this  last  Act  was 
passed,  it  is  probable  the  furmer  Act  for  promoting  northern  disco- 
veries did  not  occtii  to  the  framers.  I  remember  some  years  past 
that  a  learned  and  scientific  Member  of  ihe  House  of  Coromoos  was 
so  much  struck  with  the  discouraging  effect  of  the  oath,  that  it  was 
his  intention  to  have  brought  forward  a  clause  enabling  the  masters 
of  Greenland  ^hips  to  prosecute  discoveries  as  well  as  to  catch  fish; 
and  it  was  owing  to  accident  that  a  clause  of  the  above  nature  was 
oot  introduced.  This  omissioii,  however,  it  is  hoped,  may  yet  be 
supplied  at  no  distant  period,  and  Greenland  voyages,  conducted 
as  they  are  by  seamen  best  qualified  for  such  an  undertaking,  be 
made  subservient  to  the  exploring  of  the  northern  regions. 

It  may  further  be  observed,  navigating  among  the  ice  being  in 
itself  a  science,  men  regularly  brought  up  to  the  sailing  and  work- 
iDg  of  ships  in  the  Arctic  circles,  should  be  selected  for  such  service, 
in  preference  to  those  accustomed  to  navigate  the  more  temperate 
parts  of  the  globe.  It  follows,  therefore,  that  if  at  any  future 
period  it  should  be  the  intention  of  Government  to  promote, 
northern  discoveries,  it  would  be  adviseable,  both  for  economy  and 
the  greater  probability  of  success,  to  hire  one  of  the  Greenland 
vessels  aod  crew,  sending  on  board  as  many  scientific  and  philoso- 
phical men  as  are  deemed  requisite.  The  following  statement  was 
seat  me  some  years  past  by  Captain  Brown,  an  able  and  expeit 
seaman,  regularly  brought  up  in  the  whale  fishery,  who  was  willing 
to  undertake  the  exploring  Baffin's  Bay,  or  eudeavouring  to  ap- 

nch  the  North  Pole.  He  mentioned  that  though  in  Baffin's  &ay 
iad  frequently  run  to  the  westward,  he  had  never  got  sight  of 
land  in  that  direction ;  which  implies  the  northern  part  of  America 
may  be  much  contracted.  Brown,  unfortunately,  was  killed  at  one 
of  the  Sandwich  Islaads : — 

»  SIR,  "  Jan.  16,  1789. 

"  I  shall  b^n  fitting  out  the  first  of  next  month  for  Davis's 
Straits;  and  should  you  wish  to  explore  Baffin's  Bay,  1  shall  be 
glad  to  have  timely  notice,  that  1  may  prepare  n  larger  stock  of 
provisions,  provide  presents  for  the  Indians,  and  several  other 
articles  which  will  be  necessary  for  that  voyage.  It  will  be  proper 
for  the  bounty  to  be  paid  by  the  Treasury,  or  the  Custom-house  oath 
ahered  ;  and  I  think,  when  you  peruse  the  subjoined  account  of 
expenses,  you  will  oot  think  my  requisition  of  500/;  per  month  for 
two  ships  extravagant.  I  only  desire  it  to  be  paid  from  the  time  of 
leaving  the  fishery  in  72°  N.  till  we  return  to  Cape  Farewell ;  and 
'  no  payment  to  be  made  unless  it  shall  satisfactorily  appear  the 
utmost  has  been  done  to  explore  Baffin's  Bay,  Lancaster  Sound,  &c. 
The  expense  Government  would  possibly  incur  would  be  very 
trifling;  but  as  underwriters  will  not  insure  such  voyages,  tbe 
owners  should  be  indemnified,  and  the  value  of  the  ships  ascer- 
tained by  the  surveyor  wbo  values  the  transports,  against  the  eaemy, 
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■nd  other  Mln  ritlu.   I  have  penued  ill  the  northern  r^agtt,  mA 
■lull  perfect  myself  in  lunar  obBcrtatioBi. 

(Signed)  <*  WiLLtAU  Bbowk." 

Siap  BtUlehvorth,  382  7W,«  Boats,  and  46  Men. 

Per  M«nth. 

1  Master    5i.0s.0d. 

1  Surgeon 3  10  0 

1  Chief  Mate    3  10  0 

1  Carpenter   3  10  0 

1  Carpenter's  Mate   2  10  0 

1  Second  Mate 2  10  0 

1  Boatswain 2  10  0 

1  Skim-man 2  10  O 

1  Cooper    f2  10  0 

7  Harpoonersftt  50j.  each     17  10  0 

1  Cook 2    0  0 

7  Boat-steerers  at  40j.  each 14    0  0 

7  i^ne-coilers  at  32f.  Gd.  each 11     7  6 

17  Mea  at  30t.  each 2S  10  6 

48  Men's  wages 98    7    6 

Men's  provisions  at  SOs.  each 72    0    0 

Wear  and  tear,  392  tons^at  5/.  per  ton..  1)8    0    0 

2B8    7    6 

Cabin  alknvinoti,  prennta  for  Iitdiani>  extra  liqioi^  and 
other  encouragement  for  the  peo|rfe,  cwroot  be  estinntni 
at  less  than  31/.  I2s.  Gd.  per  aioiith,  mdun^  a  total  uf 
SCO/. 

Brig  Lyon  one-third  Ie»  expense. 

As  eiperimenta  are  making  on  the  lenjfth  Of  the  pendulaiB  hi 
the  Orkneys,  it  is  highly  desirable  that  soiea^c  men  be  sent  fbc 
the  same  object  in  one  of  the  Qreeolaad  ships  to  Spitabei^n ;  and 
at  the  conclusion  of  the  Askery  th«y  might  return  in  the  sa«ie  vessels. 

£r«y  Greenland  vessel  sliottld  be  funratied  with  am  artificial 
horizon ;  of  which  the  first  and  best  is  a  rftallow  cylinder  of  wood 
four  inches  diameter  tn  the  clear,  and  thret-tenths  and  a  half  deq^f 
into  which,  by  mcaaa  ef  aa  ivory  funnel,  is  poured  quicksilver.  T« 
Jwerent  the  mercury  frem  beii^  raffled  by  tlie  wind,  two  glast 
pkmea  are  placed  over  it,  w^ose  surfaces  are  parallel,  and  fermiog 
an  angle  with  each  other  of  90° ;  and  if  this  be  not  sufficient  pro* 
tectioo  when  ^e  mercury  is  agitated  by  wind,  or  any  heavy  o^ect 

•  A  Tcnel  of  the  above  tomu^e  with  ■  rbi^  low  k  tha  bat  adapted  far  this 
"-   ~  "  bai  a  inffident  uonieBtiiiii  amaui;  tlie  looie  Ice,  and  ia  eaiily 
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TOssitig  near,  a  circul>r  piece  of  glass  Is  floated  on  the  qu'iebNlver. 
The  second  (invenied,  I  believe,  by  theUtaMr.  Adams,  of  £d- 
moalon)  U  a  plane  conoave  glass  four  inches  ia  diameter,  and 
ground  to  ft  loD^  radius.  It  is  fitted  into  a  metallic  hot,  with  iti 
concave  side  doivRwards.  This  box,  when  wiHited,  is  nearly  filled 
with  spifiUt  leaving  a  bubble ;  and  by  means  of  three  screws,  thii 
bubble  is  brought  into  the  centre  of  the  glass.  On  one  side  of  tfa« 
lu«:  is  a  small  thumb-Bcrew,  to  be  taken  out  when  filling,  that  die 
air  mfty  escape.  This  strew  sJMuld  not  be  made  bf  iron,  beoknseit 
i4ill  corrode.  If  this  instniment  be  well  made,  and  pains  taken  in 
the  levelling,  it  may  b^  depended  on  to  two  minutes,  which  givei 
an  eifor  of  one  minute  of  altitude.  Neither  of  these  artificial 
boriEODs  caB  be  used  when  the  altitude  of  the  object  exceeds  67°. 
It  would  be  extTemely  curious  to  ascertain  the  extent  of  the  varia- 
tion of  the  coBipass  in  Baffin's  Bay.  Captain  Brown  found  it  to  be 
79*  42*  West  in  latitude  72°  46'  N.  (sec  the  Anmls  <^Pkihsapk^, 
vol.  vii.  p.  14) ;  and  there  being  an  increase  from  Cape  Farewell  to 
this  latitude,  it  is  not  impoEsible  that  in  h^her  latitudes  the  ang- 
meDtaiioa  may  coatinae,  until  the  needle  kues  its  polarity ;  which 
extraordinary  declioation  ef  the  compasB  (peculiar  to  this  part  (^thc 
world)  is  so  remarkable,  that,  were  a  vtessel  sent  for  no  txher  por- 
pcse  than  of  making  magneiic^l  observations,  both  the  time  and 
money  which  might  be  bestowed  fm  the  expedition  would  be  advan* 
ti^eously  emplo^  fot  the  advancement  (rf  science.  The  rariation 
of  the  compass  in  latitude  70°  17' Nt  and  longitude  163°  24'  W.  ii 
80°  28"  E. ;  and  in  latitude  70=  58'  and  longitude  54°  14'  W.  ii. 
74°  W^ ;  whence  it  afi^ieais  that  in  nearly  the  Bane  parattet  of 
ktknde,  and  in  a  diflerence  not  ekeeeding  109°  10',  or  about  1S6S 
geographical  miles  of  lonvitnd^  there  is  a  dilferetiCe  in  the  variA- 
tion  amounting  to  84°  42^  It  would  also  be  a  desirable  diseorery 
to  ascertain  whether  on  g<ring  to  the  westward  it  would  be  foand 
diat  the  variatlata  gradually  decreases  to  the  point  of  no  variatkm, 
and  afterwards  gradadly  increases ;  or  tether  its  return  be  not  bj 
a  sudden  jump  from  W.  to  Q.  Observations  on  points  of  this  de^ 
scription,  accompanied  with  remarks  on  the  depth,  temperature, 
and  saltness  of  the  sea,  and  with  a  meteorological  journal,  would 
contain  much  interesting  and  valuable  information,  and  throw 
great  light  on  the  natural  phenomena  of  these  unexplored  regions. 

The  depth  of  the  sea  in  Baffin's  Bay  has  been  determined  beyond 
doubt  by  Brown  to  be  more  than  a  mile.  It  is  not  unusual  in  April 
(the  time  the  Greenland  vessels  airive  in  Davis's  Straits)  for  Fah- 
renheit's thermometer  to  stand  at  10°  or  22°  below  freezing. 

ConsideraUe  diversity  of  opinion  prevails  respecting  the  form  of 
Greenland,  which  is  conjectured  by  some  to  benddo  the  westward, 
and,  joining  the  continent  of  America,  to  form  Aie  vast  and  sup- 
posed gulf  of  Baffin's  Bay ;  by  others,  to  be  one  kr^  island ;  and 
by  a  thtfd  dau,  to  be  a  cluster  of  isl^s  intersected  by  a  variety  of 
cfaaiiBeli  ruBBttig  fiVm  sea  to  ses^  but  so  blocked  up  with  ice  as  t» 
roader  tbe  pMta^  bMwecii  iheA  impracticd^.    la  a  jounul 
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before  me  k  is  mentioned  that  a  strong  current  seta  round  Cape 
Farewell  to  the  nonli-west,  and  that  the  water  breaks  for  several 
miles.  It  appears  probable,  tberefon;,  from  this  circumstance,  that 
Greenland  does  not  consist  of  a  multitude  of  islands ;  because  in 
that  case  the  current  would  have  taken  its  direction  between  them, 
instead  of  flowing  round  the  extremity  of  the  land.  The  junction 
of  Greenland  with  \orth  America  appears  to  me  to  be  likewiae 
improbable,  from  the  following  reasons ;  first,  that  Brown  (as 
already  mentioned)  never  saw  the  western  land ;  next,  that  Hearn 
in  his  travels  arrived  at  the  sea,  seals  having  been  seen  by  him:  and, 
thirdly,  that  Mackenzie,  whose  travels  lie  to  the  westward  of 
Hearn 's  course,  came  to  the  mouth  of  a  targe  river,  which  also 
emptied  itself  into  the  Arctic  Ocean :  and,  lastly,  from  the  great 
probability  that  the  immense  quantity  of  drift  wood  found  in  Baffin's 
Bay,  on  the  coast  of  Labrador,  and  on  the  north-west  coast  of 
America,  has  been  deposited  there  after  being  brought  down  by 
Mackenzie's  River,  and  driven  to  the  east  and  west,  and  afterwards 
southward,  according  to  the  direction  of  the  winds  and  currents : 
all  which  circumstances  combine,  in  my  opinion,  to  furnish  a 
ground  of  belief  that  North,  as  well  as  South  America,  is  sur- 
rounded by  the  ocean  ;  and  that  the  north-west  passage  is  to  be 
sought  about  latitude  72°.  That  Greenland  is  en  island  seems  also 
to  be  highly  probable,  from  the  quantity  of  drift  wood  found  on  the 
coast  of  Iceland  ;  for  it  is  much  more  natural  to  suppose  the  trunks 
of  trees  found  in  that  part  of  the  world  are  earned  off  from  the 
northern  extremity  of  America,  and  driven  round  the  north  of 
Greenland,  than  that,  being  floated  from  the  mouths  of  the  Obe, 
Xiena,  and  other  great  rivers  of  Russia,  they  should  pass  Nova 
Zembla  round  the  North  Cape  to  the  prodigious  distance  of  20^* 
west  longitude. 

Cape  Farewell,  the  southern  extremity  of  Greenland,  according 
to  the  Requisite  Tables,  is  in  latitude  59°  38'  00"  N.  and  longitude 
42"  42'  00"  W.  By  observations  in  my  possession,  it  is  in  latitude 
^59"  42'  N.,  and  longitude  45°  18'  W. 

I  remain,  my  dear  Sir,  very  sincerely  yours, 

Mark  Bbaufot. 


Article  IV. 

On  ike  Cells  of  Bees.     By  Mr.  Barchard. 

(To    Dr.    TTiomson.) 

DEAR  SIR, 

In  the  55th  number  of  the  jinnals  of  PhUosopky  I  was  much 

pleased  by  seeing  that  a  previous  paper  of  mine  had  drawn  the  atten- 

tion  of  Dr.  Barclay,  who>  notwUhstanding  the  light  way  in  wU(^  he 
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treats  what  he  calls  my  hypothesis,  stilt  finishes  his  letter  in  a  way 
that  appertains  to  a  man  of  science;  for,  although  our  ideas  on  the 
Subject  differ,  why  should  we  descend  to  personal  scurrility,  at  all 
times  hostile  to  the  advancement  of  the  object  in  view.  I  shall  in 
the  present  paper  endeavour  to  show  Dr.  B.  by  some  new  experi- 
ments, as  well  as  by  the  explanation  of  my  former  ones,  the  result 
of  my  reasoning,  and  the  truth  of  my  inference.  In  the  first 
place,  I  must  beg  to  put  Dr.  B.  right  with  regard  to  what  he  calls 
my  hypothesis.  I  have  none  :  if  possessed  by  either,  it  is  by  him,  as 
he  stated  the  case  in  the  first  instance,  and  1  only  replied.  I  must 
impute  to  Dr.  B.  some  want  of  Iinowledge  of  the  domestic  economy 
of  the  bee,  by  asking  why  (if  the  bees  are  so  spring  of  their  time 
and  labour)  one  large  cell  might  not  suffice  instead  of  so  many 
small  ones.  That  they  are  so  sparing,  we  see  by  (he  shape  of  the 
cells,  (the  shape  being  that  which  admits  of  mu^'t  space  with  the 
least  quantity  of  material,  the  angle  of  the  rhombuses  terminating 
the  bottom),  containing,  according  to  Kirby  and  Spence's  Introduc- 
tion to  Entomology,  the  exact  number  of  degrees  that  a  skilful 
mathematician  would  adopt  for  the  purpose  of  strength  and  space. 
Dr.  B.  candidly  acknowledges  the  comb  he  broke  before  the  Wer- 
neiian  Society  was  dark-coloured,  had  been  exposed  to  the  weather, 
and  to  every  appearance  had  contained  brood — the  certain  symptoms 
of  old  comb  ;  the  consequenceof  which  would  be  that  on  breaking 
or  cutting,  it  certainly  to  a  superficial  observer  would  appear  double ; 
that  is,  each  cell  exhibiting  the  appearance  of  its  own  party  wall  {if 
I  may  he  allowed  the  expression) ;  the  reason  of  which  we  shall 
impiediately  see,  if  we  consult  Huish's  second  edition,  p.  42,  in 
which  he  expressly  names  the  lining  of  the  cells :  "  The  bees  which 
are  bred  in  the  first  combs  of  a  hive  will  be  larger  than  those  which 
arei  bred  in  an  old  stock  hive  :  for  this  reason,  the  cells  In  an  old 
stock  hive  having  had  repeatedly  young  brood  in  them,  are  each 
time  diminished  in  their  capacity  by  a  small  film  which  the  bee  on 
quitting  the  cell  leaves  behind  it,"  &c.  Again,  p.  129,  "The 
larva  continues  to  grow  for  five  or  six  days,  and  then  weaves  a 
whitish,  silky  film,  which  is  found  to  be  firmly  attached  to  the 
inside  of  the  cell,  and  is  the  cause  of  its  appearing  of  a  difierent 
colour  from  that  of  new  or  virgin  comb." 

I  shall  now  proceed  to  my  own  experimeots  on  both  old  and 
Tjrgia  comb.  Dr.  B.  laughs  at  the  idea  of  putting  the  comb  into 
hot  water.  What  other  menstruum  could  be  employed,  so  cheap  and 
simple?  He  says  the  cells  are  stuck  together  with  a  peculiar 
attimal  glue,  I  wanted  something  to  dissolve  it,  and  therefore  put 
a  piece  of  old  comb  with  a  piece  of  virgin  comb  into  water,  and 
gradually  raised  it  to  near  the  boiling  point  j  the  consequence,  of 
which  was,  that  the  heat  just  sufficient  to  dissolve  the  virgin  comb 
was  also  sufficient  to  dissolve  the  wax  composing  the  original  struc- 
ture of  the  old  comb.  Now  virgin  comb  is  very  nearly  pure  wax, 
therefore^  hy  the  haat  of  the  water,  it  dissolves,  and  floats  on  the  sur- 
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&ce :  the  old  comb  bciog  full  of  the  films  left  by  tbe  ywws  9DW« 
die  wax  melts  and  floats,  but  tbe  comb  itill  retains  its  ocUular  ap- 
pearance, which  while  in  the  water  may  be  s^urated  into  »ii^|e 
cells ;  but  these  single  cells  are  not  the  original  forfqatiotii  bvt  tkB 
^Dimal  matter,  and  formed  by  the  Urvsa  or  young  bees ;  for  we  lam 
in  &  hive  of  observation  sea  the  same  comb  repeatedly  Sited  wia 
hooey;  that  is,  foi  two  or  more  years;  but  it  still  retains  tbe  pn^ierty 
of  virgin  comb :  but  directly  uiis  comb  has  had  brood,  its  appear- 
ance is  changed;  and  ^s  soon  as  put  into  hot  wafer,  separates  into 
the  filmy  cellular  appesrance.  Now  what  other  oonelunoo  cao  we 
draw  from  this,  thaa  that  tbe  cells  are  all  built  {diHe;  but  tbeae 
which  have  cootained  brood  are  lined  by  the  larrilti  and  thus  wvh 
lead  by  their  double  appearance. 

Another  way  iu  which  1  have  succeeded  is  to  gut  a  piece  of  <Ad 
brood  comb  into  this  shape  AAA/  by  which  means  both  sides  of  tbe 
aanie  cell  can  easily  be  got  at;  when,  by  careful  disseclioo,  sevenl 
layers  of  film  or  lining  may  be  taken  off,  and  the  comb  brought  t« 
the  state  it  was  before  it  had  had  brood  in  it.  Being  one  day  at 
Guy's  Hospital,  1  took  the  opportunity  of  dissecting  some  comb 
before  some  of  the  gentletnen  that  were  present,  and  who  «spressei 
themselves  perfectly  satisfied  with  tbe  result.  Having  itow, stated 
my  method  of  experimenting,  I  should  be  hsppy  to  i>uar  or  see 
Dr.  B.'s  method.  At  any  time  that  he  is  in  the  neighbourhood 
of  London,  I  should  feel  much  pleasure  in  parst^uJly  ejiplaiDioff 
the  business,  and 

Reoiaia,  Sir,  yours  with  respeot, 

Waidan,  S^f.  SI,  181T.  D-  W.  BABCHAflD. 

P.  S.  The  comb  of  the  hornet  is  determin^tely  single,  beiii|^ 
built  of  wood  in  a  peculiar  state  of  decay,  the  pieces  of  which  are 
sufficiently  large  to  be  distinctly  seen  on  both  sides  of  tbe  same 
cell. 


Article  V. 

Vemfmstration  of  a  Mathematical  Tkeorein.    By  Mr.  J.  AddflW^ 

(To  pr,  Thomson.) 

SIR,  SImanat,  4ttg.  T,  ISIT. 

Should  you  consider  the  following  proposition  and  demonstra- 
tion to  merit  a  place  in  your  Annals  of  Phihfophy,  ypur  ios^rtiiiK 
theca  therein  will  oblige, 

Sir,  your  most  ohedieat  servMti 
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Proposition. 

iDtheicrieaA  -^Bm  +  Ca*  +  US'  ■«- &c.  vbcre  the  coeffi- 

weals  A,  Bt  C,  D,  &c.  «re  sufmoied  oontunt,  apd  «  arbitrary,  x 

may  be  m  Ukeo  that  the  aum  ol  all  the  tein»  except  the  fir»t  fthall 

1m  lesB  than  any  floibe  quantity. 

J)emoasiralion. 
Let  f  he  any  finhe  qeantity  whatever,  Q  x"  tbe  greater  term  in 
ike  proposed  series,  and  Q  x"  «  f ;  from  whence  x  may  be  found, 
because  m,  Q,  f ,  are  supposed  to  be  rlren.  Now  cbaoge  the  value 
of  X  thus  found  into  x,  so  that  Q  x  '  <  ^  ;  to  effieot  which  there 
can  be  no  difficulty'  Heooe  it  appean  that  x  may  be  «o  taken, 
that  each  of  the  terms  B  «,  C  x*,  D  x*,  ^.  may  be  lest  than  (p ; 
that  ia,  less  than  any  finite  quantity  whatever,    {4ow  in  the  pro- 

CBcd  series,  for  A  and  x,  substitute  f  and  x'j  and  we  shall  tken 

r#  >  B  a;;  T 
^'^"*'i  «       n  *  '  /conttn™^  **  "  terms. 

L  "ftc. '  J 

Therefore  p  +  9  +  p  +  &c.  to  n  tenns  =  »  f  if  greater  than 
Bsf  +  Cx*  +  Dx*'  +  &c....(l).    But  since  f  may  beany 

finite  quantity  whatever,  let  therefore  tp  =  — ;  n  denoting  any 

finite  number  of  terms  except  the  firs^  and  q  any  whole  trumlKr. 

Then  substitute  for  f  in  expression  (1),  and  we  have  —  greater 

than  B  x  +  C  j:'  •  +  D  x'  *  +  &c.  Therefore  x  may  be  so  talien 
that  the  sum  of  all  the  terms,  except  the  first,  shall  be  less  than  any 
finite  quantity. 

In  the  same  manner  it  may  be  shown  that  x  may  be  so  taken 

that  any  term  of  the  series  sliall  be  indefinitely  greater  than  the 

turn  of  all  the  other  terms  which  contain  higher  powen  of  x, 

ForBx  +  Cx*  +  Djc'  +Ex*  +  &c.  =  x(B  +  Cx  +  Da^ 

+  E  x*  +  &c.) 

Sttt  it  has  bccR  demoDitratcd  that  — •  may  be  grcster  than  C  s 

+  Dx*  +  Ea»  +  8M!.  Therafore  B*  >5(Cx'  +  Dx'  + 
E  X*  +  &c.) ;  that  is,  x  may  be  ao  taken  that  B  x  may  be  indefi- 
nitely greater  than  the  sum  of  all  the  other  term3  of  the  series 
which  contain  higher  powers  of  x. 
^  The  prindples  contained  in  the  preceding  demooitratioil  ar« 
imalar  to  tboae  in  Mr.  Cressnell's  Maxima  and  Minima. 
»:»*!...»    i'       f«'wA— B«+Cj?— Dx'+E**— &c.\  <„, 
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a:  be  so  taken  that  the  sum  of  all  the  terms  which  follow  B  x  shall 
be  less  than  that  quantity,  however  small  it  may  be;  let  theivB  x 
be  considered  as  indeftnitely,  or  iiiGomparably  small ;  and  since  ibe 
sum  or  difTerence  of  two  indefinitely  small  quantities  are  likewise 
indefinitely  small,  ne  may  conclude  that  od  this  supposition  the 
above  equations  would  become  ^  =  h  —f),  and  a;  =s  A  +  0;  in 
which  Etate  z'  will  become  a  maximum,  and  x  a  minimum. 

Now  since  B  j:  is  considered  greater  than  the  sum  of  all  the 
succeeding  terms,  it  is  evident  that  if  B  x  becomes  nothing,  the 
said  sum  will  necessarily  become  less  than  nothing,  to  represent 
which  the  signs  of  each  of  the  succeeding  terms  must  be  changed. 
The  pn^wsed  equations  would  in  this  case  become 

/«■  =  A-  Ca?  +  ^x>  ~  Ej::*  +  &c.  \  ,., 

la:  =>  A  -  (C  J^  +  D  x"  +  E  a-  +  &c.  / \*''' 

If  in  these  last  equations  a;  be  so  taken  that  C  3^  shall  he  greater 
than  the  sum  of  all  its  succeeding  terms,  and  C  x°  conceived  to 
become  nothing ;  on  this  supposition  the  sum  of  all  the  succeed- 
ing terms  must  evidently  become  less  than  nothing,  and  therefore 
the  signs  of  each  of  the  terms  must  be  changed ;  equations  (3)  will 
now  become 

Jt'  =  A  —  D  a:*  +  E  a:*  -  F  *'  +  &c. 
a;='A  +  Dx»  +  Ea:^  +  Fx'  +  &c. 

which  are  manifestly  similar  to  equations (2). 

In  like  manner  may  D  a^,  E  x*,  &c.  be  made  to  vanish,  and 
the  greatest  and  least  values  of  sf'  and  x  exhibited  at  each  change. 


On  some  Points  relating  to  Vision. 

Althoitoh  the  physiology  of  vision  has  met  with  considerable 
attention  from  philosophers,  it  is  yet  in  many  respects  but  imper- 
fectly understood ;  and  whilst  it  may  be  pretty  satisfactorily  ex- 
plained upon  general  principles,  the  use  of  the  individual  parts 
composing  the  delicate  organ  by  which  it  is  accomplished  is  still 
involved  in  much  obscurity.  Fur  illustrating  some,  points  connected 
with  the  healthy  and  abnormal  state  of  some  of  these,  more 
especially  <^  the  iris,  the  following  cKperiments  and  observations 
are  submitted  to  the  inspection  of  your  scientific  readers. 

A  portion  of  the  newly  prepared  extract  of  belladonna,  for  the 
sake  of  experiment,  was  mserted  between,  and  applied  to,  the  eye- 
lids ;  in  consequence,  in  the  space  of  about  20  minutes,  the  pupil 
was  so  much-dilated,  that  the  iris  was  ^most  totally  invisible.  From 
the  time  that  the  pupil  attained  to  three  times  its  natural  dimen- 
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tKKis,  objects  presented  to  this  eye  with  the  other  closed  were  seea 
as  through  a  cloud;  and  as  it  proceeded  to  the  point  of  extreme 
dilatatioD,  this  eSlect  gradually  increased,  so  that  minute  and  near 
objects,  as  letter-press,  &c.  could  not  be  at  all  distinguished.  By 
means  of  a  double  conves  lens,  the  focus  of  this  eye  was  found  to 
be  at  twice  the  distance  of  that  of  the  sound  eye :  the  iris,  how- 
ever, dilated  *  upon  the  sudden  admission  of  light ;  and  although 
the  pupil  approached  by  almost  imperceptible  degrees  for  six  days 
to  its  natural  size,  yet  at  the  end  of  that  time  it  was  dilated  to  twice 
the  estent  of  the  other;  and,  in  proportion  as  the  contraction  took 
place,  the  sight  became  more  distinct,  and  the  focus  nearer  the 
natural.  In  the  open  air  all  objects  except  those  near  were  dis- 
tinctly seen,  but  immediately  on  entering  a  room  all  was  again  - 
enveloped  in  mist. 

From  the  preceding  experiment  it  appears  that  the  iris  certainly 
holds  a  very  important  part  in  the  physiology  of  vision.  It  will  be 
seen  that  as  soon  as  it  bad  contracted  toa  certain  extent,  indbtinct 
sight  was  produced,  of  the  same  nature  as  happens  in  the  eyes  of 
presbyopic  or  aged  people ;  and  the  same  sort  of  glass  was  required 
Dy  the  affected  eye  as  is  necessary  in  advanced  life.  The  cause  of 
this  can  scarcely  be  looked  for  in  a  diminished  convexity  of  the 
cornea,  from  a  decrease  of  the  humors,  as  the  efiect  took  place  so 
■oon  after  the  came  was  applied,  as  not  to  allow  time  for  that 
occurrence.  It  seems  to  me  much  more  satisfactorily  explained  by 
the  increased  size  of  the  pupil  permitting  too  great  a  quantity  of  the 
rays  of  light  to  be  thrown  upon  the  crystalline  lens,  and  thes£  when 
again  refracted  by  the  last- mentioned  body,  not  being  thrown  so  as 
-  to  impress  the  image  of  the  object  accurately  upon  ^e  retina,  but 
at  some  distance  behind  it,  as  may  be  more  readily  understood  by 
the  annexed  figures  (Plate  LXXIV.);  where  Fig;  1  represents 
the  vbion  in  its  natural  state,  the  inverted  image  being  exactly  im- 
pressed upon  the  retina ;  and  Fig.  2,  that  with  the  dilated  pupil, 
where  it  will  be  seen  that  the  rays  of  light  are  thrown  so  near  the 
extremities  of  the  crystalline  lens  that,  when  refracted,  they  do  not 
converge  lufliciently  to  impinge  the  object  correctly  upon  the 
retina,  but  at  a  considerable  distance  behind  it.  This  principle  of 
refraction  in  the  crystalline  lens  may  be  femiliarly  illustrated  by  that 
of  a  common  convex  lens,  where,  if  the  rays  of  light  from  any  object 
are  allowed  to  occupy  the  whole  circumference  of  the  glass,  the 
object  is  seen  indistinctly  through  it.  It  would  appear,  therefor';, 
tJiat  one  great  use  of  the  irJs  is  for  allowing  only  a  certain  proportion 
of  the  rays  of  light  to  be  tlirown  upon  the  lens,  and  that,  wlien  the 
pupil  is  prelernaturally  diluted,  indistinct  vision,  analogous  to  what 
takes  place  in  a  diminished  convexity  of  the  cornea,  is  the  conse- 
quence, from  too  great  a  divergence  of  the  rays  proceeding  from 

•  It  ttmy  be  propel  to  remark,  in  onlrr  to  prcvrnt  mliconceptiuq,  Ibal  I  hate 
wed  the  tenn  dilatation  at  (tie  itlt  to  i1jj;iiiry  ili^it  nstc  is  «b)i-h  tbe  pupil  i:  con- 
racled,  and  elet  vmi,  ' 
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any  object :  and  thus  the  dilated  pupils  of  myopes,  or  shoit-slghted 
people,  would  appear  to  consist  in  an  effort  of  nature  lo  remove 
the  delect ;  for  if,  along  with  the  greater  degree  of  convexity  ia 
th^e  cases,  th«  pupil  remained  of  the  same  dimensions,  ttw  fe* 
©f  the  rays  of  light  would  fall  upon  the  retina  ;  but  when  the  pupil 
is  dilated,  it  admil!i  a  greater  quantity,  and  in  all  probability  pre- 
terits the  increased  degtte  of  short-sightedness  which  othenvis^ 

■  might  have  occurred. 

One  curious  ahbtnaly  with  respect  to  the  iris  remains  to  be 
noticed,  viz.  that  it  should  be  so  long  in  dilating,  aftef  ii  had  been 
bnce  contracted,  a  space  in  this  instance  of  mofe  than  10  days, 
although  the  atnsibility  was  not  taken  away  by  the  narcotic,  as  wai 
evident  from  its  dilating  perceptibly  on  exposure  to  light. 

XendflB,  iVoir;  4,  1817.  RoHLKY  DuNGLISON. 


Reghlef  of  the  WeAthiet  in  Piptitautk  for  the  last  Six  Months  of 
1816.     By  Janjes  Fox,  juh.  Esq. 

(With  a  Plate,  LXXV.) 

JULY. 


Dale. 

Wind. 

SaJD. 

Obtervatiou. 

1816. 

Jqly  1 

WNW 

) 

Hail  Ehawert  duriDc   (he  d^  i    fair  at 

i    0-35 

Dight. 

8 

WNW 

s 

Showm  «B-rly  nori ;  cliwflj  ioi  fair 
arteranon. 

3 

W 

\    015 

4 

W 

Showers,  morn  (  cloudy   and  kir  after- 

6 

NW 

Cloudy' aod  Mr. 

6 

8E  to  NW 

0-65 

^ 

oas 

aoudy  and  fair  moroi  showers,  after- 

-       8 

ESE 

I     125 

A  gale  of  wind,  and  hea»y  rain. 

D 

S 

High  wind  and  heavy  rain,  motn  i  clondj 

ODd  fair,  afternoon. 

10 

SW 

) 

Cloudy   and   fair   morn  {    (hnnder   and 

^    016 

iighlning,  afternoon. 

H 

NW 

18 

NW 

) 

Misty  morn  ;  high  wind  ;  cloudy  and  foir 

IS 

WSW 

C  '-.dyan"dfalr. 

14 

SW 

oas 

1...k  weather. 

15 

8W 

Qoudy  and  fair  day  ;  cloudy  at  night. 

16 

HVf 

0-68 

Heayy  nin,  morn  i  clondy  Bad  fait 
afteraooD. 

H 

a 

0-51 

Heavy  rain. 

CtOo^Ic 
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Date. 

Wind. 

Rain. 

ObterTallons. 

'     1818, 

Julj  18 

wsw 

0-84 

HesT;  ihowen. 

s 

1-35 

A  irul;  wet  dayt  btgll  wind,  and  thick 

20 

S  (»  E 

0«4 

Mill}'  DKirn  |  cloudy  and  fair  aflerooon. 

SI 

8B  to  SW 

0-4T 

■Heawy  ihowen. 

S3 

SW  toS 

0-SS 

Cloudy  marn  ;  rain  and  tiljli  wind,  after. 

83 

WNW  (0  B 

0-05 

Light  ihoweo,  Dorn  j   clondy  and  fair 

V«r. 

018 

Ciaudy  and  fair  niarni  sbairen,  after- 

S5 

v/Nvr 

Clondy  and  fair. 

S6 

Vir. 

Cloudy  morn  i  ditto  aod  fair  dav(  cloudy 

at  niglit. 
Cloud,  and  fair;  cleudy  al  uigbt. 

ST 

Nff 

NW 

S9 

NW 

o-ee 

Cloiidv    morn  J-  thnnder    and    showers, 
aflrrnooH  ]  (MMant  iisUntng  at  nights  - 

Var. 

Cloady  and  fair. 

Var. 

086 

Uillo  morn  ;  rain,  afternoon. 

T-44  iecbei. 

Barometer!  HigtiCTt   89-94  inc 

Low.Mt 89-80 

Mean    295T4 

TtaennoiBeier :  Hlgheit    :...  70^ 

Laneal :..  44 

Mean   55-828 

AUGUST. 


AngD9t  1 

NW 

Cloady  and  fair. 

8 

Var. 

0-38 

S 

Ditto. 

Fog.  morn  g  cloady  and  fair  day. 

Ditto. 

0-08 

and  fair  tie. 

5 

WNW 

Fair. 

« 

S 

0-44 

Hi«h  wind,  and  heaYy  tain. 

Diito,  ditto. 

8 

WNW 

0-OT 

Misty  norm  cloudy  and  fair  day. 

004 

Showers  early,  morn  {  ditto,  dido,  day. 
Cloady  and  Fair  morn  ;  cloudy,  and  high 

SSW  to  W 

High  wiDd  ,  thick  weatlier  j  nnall  rain. 

IS 

W  to  W  NW 

009 

Small  rain,  earlji  cloody  day,  fair  al 

13 

W  to  8 

Cloudy  and  foir  mom  {  fair  tfteniooDt 
cloady  at  night. 

ESE  to  S 

0-15 

High  nind,  and  i1io««tb. 

SW  lo  WSW 

0-38 

16 

NW 

018 

[{igh  wind,  and  diowers. 

W 

WNW 

Ditto  ;  clondy  and  fair. 
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pBC. 


Dale. 

Wind. 

lUiD. 

Obwnalkilii. 

1816. 

' 

Qandy  end  fair. 

M 

NW 

Ditto,  dlMoi  artlghtihower. 

SI 

S  lo  WNW 

Cloudy  and  fait. 

S2 

NW 

Oittot  cloudj  at  Disbt, 

83 

NW  to  3 

Ditto,  ditto. 

M 

Slow 

Cloudy  anil  fair. 

,     85 

V»r, 

Fair  day  ;  cloudy  at  niEht. 

86 

NW  to  E 

Fait. 

9t 

ENB 

Cloudy  and  fair ,  cloudy  U  mghl. 

88 

ENE 

89 

NW 

Fair  morn  I  clowl,  and  fair  afternoon; 

cloudy  at  night 
Cloudy  and  fair  mom  t  cl«"^y  afternoon. 

30 

NW  to   BSW 

31 

NW 

0-44 

High  wind,  and  beavj  siowetii  a  boi»- 

30T  JMhes. 

Barometer:  HlEliest    30^  iochea 

Loweit 8918 

Mean    89-983 

TlwrmometeT ;  Higbeil IP 

Loweit 48 

HMD    68-451 


SEPTEMBER. 


aeptl 

Oi» 

High    wind  t    «l<Hi<ly   and    fair   morn ; 

Bhower>,  afletnoon  i  a  truly  cold  day. 

NW 

0<5 

Sliowers,  moral  cloudy  and  fair  day. 

NW 

1    031 

Goudy  and  fair)  showers.aftemoan. 

Sbnwen  early,  morti ;  high  wind  (  doody 

and  fair  day. 

& 

NW 

aondy  and  fair  day  ;  f^r  at  nigbt. 

6 

Var. 

J    0-07 

Fog,  morn  ;  misly  day. 

7 

Ditto,  ditto  ;  cinudv  day  |  misty  at  night. 

8 

8W  to  NW 

Cloudy  and  fair,  cloudy  at  nigbl. 

0 

aw  to  88W 

078 

Thick  weather  1  heavy  rain;   a  gale  al 

night. 
Cloudy  and  fair,  with  ibowert. 

W8W 

{    0-18 

W8W 

Ditto,  ditto. 

Fair  moni  (  cloudy  and  fair  afternoon. 

14 

s 

0-45 

UpBTy  ihowers  early,  morn!  thick  wea- 
ther during  the  day. 

15 

8  to  SSE 

Ami.tyday. 

17 

ENE 

18 

W  to  8 

Fog,  mom ,  fail  afternoon  ,    cloudy   at 

night. 
Cloudy  DioFR  ,  ditto  and  fair  ufternoon  ; 

fair  at  ni^l. 

80 

.   E 

High  wind,. louily. 
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Date. 

Wind, 

Ralo. 

ObserfatioBi. 

1816. 

Sept.  81 

S  to   NW 

p-30 

Btavy  riiowers,  mora,   cloody  .ud  fair 
aflernoon,  clouihal  uiebt. 

ENB 

Cloud;  and  fair  mam  j  fait  day. 

84 

Var. 

Dido  aod  cloudy. 

Ditto,  ditto. 

■    26 

SW  10  NW 

Ditto,  ditto  ,  cloudy  aflernooD. 

87 

NW 

Thicit  weather,  morn;  cloudy  aad  fair 

aOernonn. 
Sbocren,  moro  i  cloudy  day. 

28 

W 

}... 

29 

A  |Ble,  aad  Bhoxem ;  cloudy  ud  bir  at 

Disht, 
Higti  wind,  aad  ahowen. 

30 

w 

O'lO 

S-4S  inche.. 

Barometer:  HIgliest , 30-22  bl 

Loned 29-45 
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Thermometer:  Highest Tl° 

Lowest! 40 

Mean., 56-416 

OCTOBER. 
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SW  to  WNW 
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3 

SSW  (0  WNW 

0-12 

A  gale,  aad  •i>o<rer>,  mam|  cloudy  doy. 

\^ 

Cloudy  Born  (  miily  day. 

S 

SSW  lo  8E 

Heavy  miu. 

6 
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E 
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Cloudy  mora  j  sbowen  during  lb*  day. 
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8 
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Cloodyday;  bigh  .iud  at  Dight. 

10 

E  to  WNW 

Cloudy  and  fair  morn  i  dondy  aflemoon. 

13 

ENEto  E8E 

Fair  day  1  cloudy  at  night. 

Misty  mom;  cloudy  day. 

NW  to  SW 

Fog.  morn  j  cloudy  aad  fair  day. 

S8E 

Fair  day  [  cloudy  and  fair  at  night. 

) 

Cloudy  day  j  showcri  at  night. 

„^ 

IB 

NW 

19 

NWtoW 

Cloudv  and  fair  morn  t  miKy  artemDOD; 
cloudy  tw. 

NW 

on 

Cloudy  morn  t  cloudy  and  fair  afternoon  j 

NW 

High  Kind,  morn  ,  cloudy  aod  fair  day  t 
a  calm  nl  night. 

23 

■) 

Cloudy  and  fair  toorn  i  skowen  after- 

83 

EKE  to  8    . 

Fair   mnrni    shonen,   afleniooi)  {   high 
wind  at  night. 
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Date. 

Wind. 

Raia. 

Obteiniiioni. 

1816. 

Oct.  84 

W 

0-99 

High  wind,  and  hi-avy  n\B. 

1 

A  gale  early,  modij  heavy  Ehoneri  of 

J.  0-68 

bull  and  rain  during  Ae  day. 

26 

8  (o  E 

J 

21 

E 

Diiio,  Hiih  ditto  of  rain. 

£8 

ENE  (o  8SW 

OCT 

OccBilooal  rain,  k  heavy  gale  at  mid. 
niglii  from  SSW  for  hfllf  an  honr  only. 
nhicli  drove  two  letieh  on  ahore  in  tha 
liarbour,  i>hen  it  abated,   ud  »eere4 
roond  to  the  E. 

«9 

30 

E 
E  lo  S 

^c.» 

Sho»ers. 

31 

8SE 

CM 

Heavy  ditto. 

3-23  incbn. 

!  Highett 30-15  inctin 

Lowest SB-Oa 

Mean 29-170 

Theftnometer:  HiBbnt ffl" 

Lowell as       » 

Mean   R-OSS 

NOVEMBBR. 


Nov.  1 

NW 

0-01 

Goudy  and  fair  morn  ;   Bbowen,  after, 
nooo,  cloudy  at  night. 

Bto  W 

0-19 

Var. 

Fairmami  cloudy  and  fair ariernnon.   ' 

Var. 

Fair  morn  ,  cloudy  and  fair  afternooD. 

NW 

0-30 

1 

Nff 

Cloudy  and  fair  i  some  sleet  at  noon. 

)• 

Ditto,  dillo,  day  ;  higji  wind,  and  heavy 

t    0-39 

s 

A   gale  early,   morn  i    high   wind,   and 

J     0-65 

11 

Eto  W 

Snow  showers  (lay  on  the  gtunnd  from 

SIX  lo  eleven,  a.  m.)  {  heavy  rain,  afte(. 

18 

NW 

IS 

WNW 

High  wind,  and  thick  weather. 

14 

WNW 

i     0-33 

Ditto,  ihowers. 

15 

NW 

J     0-30 

Ditto,  miaty  at  night. 

18 

WMW 

Shoners  early,  morni   cloudy  and   fair 

19 

WNW  to  8 

I    0-17 

Cloudy  day  ,  showers,  and  high  wind,  at 

80 

S  to  SSB 

CI>.u^dy'n,om}  high  wind,  aod  diower,. 
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Dale. 

Wind. 

Rain. 

1816. 

.       -       -    ■ 

■Nov.  81 

ESE 

High  wipd  i  clapdy  w4  fair. 

2S 

E 

Ditin,  ditio; 

E 

Diilot  fjir. 

S4 

U 

Hoar  fraal ;  fair  miira  i  cloudy  and  fair 

S5 

Slow 

}  0-61 

S6 

sw 

Very  heary  showers  carl ;,  morn  ;  clouds 

Cloudy  and  fair  day  j  cloudy  0,1  night. 

S8 

S9 

ENE 

Fog,  mora  ;  fair  day. 

80 

ENE 

Fair  day  ;  cloiidy,  and  a  halo,  at  nig^t. 

S'(l  Inches. 

:  Highest 30-6T  inchei 

Lowfsl '. S8B1 

Mean :...  99-118 

1  Highest 54° 

Lotmat 86 

Mean 41-668 

DECEMBER. 


NNW  to  ENE 
ENE  to  WNW 
to  WNW 


0-40 

0-98 

0-90 

0-64 

0-86 
0-48 

0-?4 

0-9ft 
,012 
0'46 
004 


Cloudy  morn  t  cloudy  and  fairafleraooDi 

fqir  al  night. 
Ditto,  ditto;  ditto,  ditto;  fog  at  nighl. 
Cloudy. 
Dillo. 
A  gala,  and  cloudy  nMrn ;   heavy  rtuB, 

aRernoon. 
Cloudy  qnd  fair  laorn  ;  heayy  lam,  Bti4 

■■;h  wind,  afternoon. 

y  ihowera  uf  rain  and  hail. 
Clqoily  pnd  fair. 
High  wind,  qad  ^eary  raia, 
Diflo;  ditto  ihoxen. 
Ditto;  ditto  hail  ditto. 
Heavy  tain,  ami  a  violeptatnTp. 
Heavy  ghnncra  t>f  hail  ftn^  raloj   bieh 

wind. 
Showers,  morn  j  astorm,  aDdneaTymiD, 

afternoon  and  ntgbl. 
High  wind,  and  hnil  shqwerj. 
Cloudy  and  fair;  a  light  shower. 
Heavy  rain,  msm  t  clonriy  and  fair  aHer* 

Showen,  morn  t  fair  afternnoDf  c)aDdj 


Ditto  t  high  wind. 

Ditto  morn:  cloudy  aflerDDOD  and  etc. 

Ditto,  ditto  i  misty  aflemoan  and  eve. 
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Due. 

WiBd. 

RAia. 

Obiemalow. 

ISIS. 

WNW  (o  W 

0-12 

nigh  wlBd  1  ciditdj,  a»d  liihl  r&iD. 

£5 

ew  to  8 

0-OS 

S6 

8toB8W 

D-IS 

87 

IffW 

88 

SW  to  WNW 

Hear;  ibsnen,  and  ■  gale  of  wind. 
Clondy  «Dd  fair  morn  j  he»»y  nXa,  «fler- 

8» 

W 

0-88 

30 

8' 

1-40 

HeaTjraJPt  hi^  irlod. 

Clond;  Bom  i  hraty  ikoweri,  aflemooa 

SI 

0-38 

aadevealag. 

T'O!  Inchd. 

BaromMen  Hlghat 30-M  Ik 

LowMt 88-80       , 

Mean. S9-i51 

Tkciaometer;  Hi|;li«(    Tl» 

Lowent S5 

M«a    SMei 


WSW,  a 
great  itona. 


ARTICLE   VIII. 

Bii^aphicat  Sketch  of  Fenlenat. 

Vbntbnat  was  bom  at  Limoges  on  March  I,  l/S?.  His  parent^ 
destined  him  for  the  ecclesiastical  state,  and  placed  him^  at  the  age 
of  15  yeais,  in  the  congregation  of  the  canons  of  St.  Genevieve, 
where  he  puT§ued  bis  studies  with  so  much  atilour,  and  at  the  same 
time  posMssed  so  many  advantages  of  voice  and  penoa,  that  his 
superiors  predicted  that  he  would  have  risen  to  distinguished  emi- 
nence in  the  clerical  profession.  But  he  soon  found  the  situation 
in  which  he  was  placed  little  adapted  to  his  scientific  and  inquiring 
turp  of  mind ;  and,  renouncing  the  advantages  of  interest  which  it 
held  out  to  him,  he  resolved  to  devote  his  life  to  study,  and  parti- 
cularly attached  himself  to  that  of  botany. 

In  the  year  1788  he  came  to  London,  for  the  purpose  of  pro- 
curing books  J  and  oh  his  return  was  wrecked  on  the  coast  of 
France,  and  escaped  from  the  most  imminent  danger.  He  was  the 
only  one  of  the  crew  that  was  saved;  and  he  owed  his  life  to  his 
dexterity  as  a  swimmer,  and  to  his  presence  of  mind,  which  never 
forsook  jiim  in  the  utmost  extremity.  It  seems  that  his  health  never 
entirely  recovered  from  the  violent  exertion  which  he  was  obliged 
to  use  on  the  occasion. .  He  continued,  however,  diligently  to  pro- 
secute his  favourite  study,  and  indeed  seems  to  have  devoted  his 
time  and  attention  almost  exclusively  to  it.  His  first  botanical  es^ay 
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wu  published  id  1792,  in  tbc  first  volume  of  the  Magasin  JEocy- 
clopedique,  io  which  he  ventured  to  combat  the  theory  of  Hedwig 
on  the  fecuodaticm  of  mosses.  His  first  work  of  any  coasiderable 
aize  was  published  in  1797i  under  the  tjtieof  Principles  of  Botany, 
extracted  from  a  course  of  lectures  which  he  delivered  at  the 
Xfceum.  This  work  he  afterwards  considered  so  imperfect,  that 
^e  took  great  pains  to  have  it  suppressed ;  but,  ndtwitbstanding  all 
his  exertions,  it  was  translated  into  German^  **  a  language  into 
which  they  translate  every  thing," 

Two  years  afterwards  be  remodelled  the  work,  and  published  it 
in  an  improved  form,  under  the  title  of  View  of  the  Vegetable 
Kingdom.  It  is  professedly  founded  upon  the  Genera  Plantarum 
.of  Jussieu;  but  by  retrenchments  in  some  parts,  and  additions  in 
others',  it  assumed  altogether  a  more  popular  cast,  and  was  better 
adapted  for  general  use.  It  was,  however,  more  by  works  on  descrip- 
tive botany  that  the  great  reputation  of  Ventenat  was  raised,  and  6a, 
which  it  must  ultimately  rest.  In  his  splendid  publications  of  the 
figures  of  plants  are  united  all  the  elegances  of  the  arts  of  painting  and 
engraving,  accompanied  by  euct  descriptions  and  learned  observa- 
tifos.  In  productions  of  this  kind  he  decidedly  surpassed  all  hii 
predecesaoTs,  and  has  scarcely  been  equalled  by  any  of  bis  conteqi- 
poraries.  The  flistof  Ventenat's  magnificent  works  was  his  account 
of  the  plants'in  ihe  garden  of  Cels.    The  reputation  which  it  ac- 

Juired  obtained  for  the  author  the  patronage  of  the  Empress 
osephine,  who  engaged  him,  in  connexion  with  Redout^  to 
describe  and  figure  the  rare  plants  in  the  gardens  of  Malmaisoo. 
The  result  of  their  united  labours  produced  a  work  still  more  superb 
than  the  former.  Ventepat's  health,  however,  wltich  had  never 
recovered  the  shock  of  the  shipwreck,  now  began  seriously  to  de- 
«ltne ;  and  various  incidental  clrcuautances,  probably  aggravated 
by  an  excessive  ardour  in  all  his  pursuits,  and  a  degree  of  natural 
irritability  of  temper,  acted  unfavourably  upon  his  constitution,  and 
produced  a  diseaee  of  the  spleen,  of  which  he  died  the  13th  of 
August,  1608. 

Veutenat  must  be  considered  as  holding  a  distinguished  place 
among  the  botanists  of  his  age }  and  in  the  figuring  and  descnbing 
of  plants  will  perhaps  never  be  excelled.  His  merit,  however,  was 
lather  that  of  a  very  able  artist,  and  an  accurate  oWrver,  than  of 
a  profound  scientific  botanist ;  and  it  is  probable  that  his  reputatbo 
with  posterity  will  scarcel/  mfuntain  the  rank  which  it  bore  among 
^  contempqiariei. 
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Article   IX. 
Account  of.  the  Ballston  Wafers. 

Tlie  waters  of  Ballston  have  been  long  famous  in  America  for 
their  powerful  medicinal  effects;  and  we  have  been  favoured  by  a 
correspondent  with  some  account  of  them,  from  which  we  extract 
the  following  particulars : — 

At  the  request  of  Mr,  Livio^toti,  a  quantity  of  the  water  was 
sent  him,  during  his  residence  in  France,  which  he  gave  for  exa- 
mination tp  "  one  of  the  most  celebrated  chemists "  of  tliat  couotry, 
whose  name,  however,  is  not  mentioned.  The  following  is  the 
result  of  the  examination  :— 

*'  L' Analyse  de  VEau  (jne  M.  L.  m'a  donnd  6  analwr,  eontetia?a 
par  Bouteille  de  25  Orices. 

SAVOIB. 

1.  Acide  carbonique  (air  fixe) 3     fois  son  volun* 

2.  Muriate  de  soude  (sel  marin)   31     grains 

5.  Carbonate  de  cliaux  sursature   22    grains 

4.  Muriate  de  roagnesie  (sel  marin  a  base  de 

magnesie) 13J-  graini 

6.  Muriate  de  chaus  (sel   tnarin  i.  base  de 

chaux)    .9     gr^ns 

6,  Carbonate  de  fer   4    grains 

"  AucuDc  eau  Dtinerale  de  DOtie  oontineiit  n'eat  aussl  riohe  en 
Mibtlances  lalines  de  ce  genre ;  celle  de  Vichy,  qui  a  line  grand* 
Imputation,  ne  contient  par  bouteille  qu'un  4ixi^me  de  grain  de 
carbonate  de  fer,  tandia  que  celle  dont  nous  donnons  I'analyse  en  coH" 
tient  4  grains.  C'est  au  fer  que  ces  especes  d'eaux.  aciduleas  doivMt 
leur  qualitcs  toniques  et  d^-obstruantes. 

"  A  la  dose  de  deux  bouteilles  I'eau  d'Amerique  dutt,<!tre  uo 
ieger  purgatif  qui  convient  dans  tous  les  cas,  ou  il  est  n^c^asaire 
d'cvBcuer  la  bile,  et  donner  du  ton  au  tyat^me  vasculaiie;  eetta 
eau  v£ri tablemen t  precieuse  pour  une  infinite  des  maladies,  semble. 
avoi>  €t6  form4e  par  la  nature,  dans  les  meiJleures  proportiona, 
pour  guerir  les  p^s  couleurs,  et  'lea  suppcesswcis-  On  De  doute 
jwint  que  cette  eau  ne  devienne  un  objet  important  de  commerce,'* 

With  respect  to  the  constituents  of  the  water,  we  may  conceive 
that  the  above  account  of  ihein  refers  to  the  substances  which  were 
obtained  by  analysis,  and  not  to  the  slate  in  which  they  actually 
exist  in  the  water.  Its  chief  peculiarity  consists  in  the  large 
quantity  of  iron  which  it  contains,  according  to  this  analysis,  the 
carbonate  composing  -^  part  of  the  whole  of  the  solid  contents. 
|f-we  estimate  tlie  composition  of  this  saltj  in  round  numbers,  at 

a 

DcmizedbvGoOglc 


1 


1817.]  Avalyses  of  Booh.  44S 

about  tWo  parts  of  acid  to  three  of  ths  protoxide,  ^  of  the  resU 
duum  wiil  consist  of  the  protoxide  of  iron,  and  the  residuum  being 
about  93  grains  in  a  wine  pint,  this  <]uantity  of  the  water  contains 
alxiut  three  grains  of  the  protoxide. 

The  medical  virtues  attributed  to  these  waters  are  those  of  a 
powerful  tonic  and  deobstruent,  and  may  be  supposed  to  depend 
principally  upon  the  great  quantity  of  irou  which  they  contain,  and 
in  some  degree  also  on  the  neutral  and  earthy  salts.  The  c^anlit/ 
of  the  muriate  of  lime  in  these  waters  is  so  considerable  «s  to  in- 
duce us  to  Bttribuie  some  important  etiects  to  this  ingredient,  inde- 
pendent of  the  general  purgative  quality  which  will  result  from  tfee 
combined  operation  of  the  whole. 


Analyses  of  Books. 


I.  An  Essay  on  the  Chemical  History  taid  Medical  Trealment  of 
Cakulms  Disordeis.  By  Alex.  Marcet,  M.D.  F.R.S.  &c.  &c 
Thb  formation  and  deposition  of  various  kinds  of  calculi,  ia 
different  parts  of  the  living  body,  constitute  a  series  of  actions  that 
form  an  immediate  connexion  between  the  sciences  of  chemistry 
and  medicine.  An  analysis  of  this  work  will,  therefore,  jiroperly 
belong  to  the  Annals  of  Philosophy ;  and  it  will  be  the  mwe 
neces«ary  to  give  an  account  of  it,  as  the  author  has  not  merely 
afforded  us  a  very  correct  and  perspicuous  view  of  what  had  been 
previously  done  by  others  in  this  department,  but  has  also  furnished 
us  with  some  new  facts,  and  described  some  new  substances,  which 
had  not  been  before  noticed. 

After  detailing  an  account  of  the  symptoms  which  characterize 
the  presence  of  calculi  in  the  different  organs  where  they  are 
usually  found,  and  some  curious  facts  respecting  the  comparative 
prevalence  of  calculous  complaints  in  various  districts,  we  come  to 
the  chemical  part  of  this  work,  in  which  the  author  gives  a  descrip- 
tion of  the  different  species  of  urinary  calculi,  of  their  external 
characters,  and  chemical  nature,  and  afterwards  forms  a  classifica- 
tion of  them.  Many  writers  on  this  subject  had  arranged  calculi 
according  to  the  parts  uf  the  body  in  which  they  were  deposited ; 
hot  there  seems  to  be  no  proper  ground  for  forming  any  division  of 
them  from  this  circumstance.  In  whatever  oi^n  they  are  deposited, 
they  probably  all  originate  from  the  same  cause,  and  it  se^ms  in  a 
great  measure  accidental  whether  they  are  lodged  in  one  part  or 
another.  The  only  correct  princijrie  of  classification  is  their  che-s 
mical  composition  ;  and  this  is  the  only  mode  which  can  be  of  any 
utility,  either  as  affording  us  any  chance  of  arriving  at  a  correct 
,  theory  of  tUeii  formatioD,  or  any  probable  means  of  reiDOviiig  then 
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by  the  aid  of  Oiediciae.  The  external  characters  of  calculi  are 
described  ia  detail :  their  form,  size,  colour,  the  nature  of  their 
surfaces,  theic  specific  gravity,  odour,  internal  structure,  the 
nucleus  upon  which  the  bulk  of  the  calculus  is  often  deposited* 
and  the  olterDation  t>f  layers  which  they  generally  exhibit.  We 
have  next  a  sketch  of  the  discoveries  that  have  been  successively 
made  oq  these  bodies,  from  the  first  rude  attempts  of  Vaahelmoot 
to  ascertain  their  nature,  to  the  more  correct  experiments  of 
Scheele,  Fourcroy,  and  Wollaston.  The  author  has  shown  a 
proper  anxiety  to  render  to  each  chemist  his  due  degree  of  merit ; 
and  has  in  a  spirited,  bul  certainly  very  correct  manner,  vindicated 
the  fame  of  his  friend  Dr.  Wollasion  against  the  encroachments  of 
Fourcroy,  who  most  unaccountably  published  as  his  own  discovery 
a  number  of  important  facts  respecting  urinary  calculi  which  had 
been  most  explicitly  announced  two  years  before  in  the  Philosophical 
IVansactions  by  the  English  chemist. 

The  substances  which  have  been  hitherto  discovered  in  urinary 
calculi  are  five:  liihic  or  uric  acid,  phosphate  of  lime,  ammoniac^' 
magnesian  phosphate,  oxalate  of  lime,  and  cystic  oxide.  These 
substances  are,  liowever,  many  of  them  at  least,  seldom  found  in  a 
ceparate  or  pure  state,  but  they  aObrd  certain  combinations  suffi- 
ciently constant  to  enable  us  to  form  our  arrangement.  Proceed- 
ing upon  these  principles,  Dr.  Marcet  forms  them  into  nine  classes* 
tmder  the  following  titles  and  designations; — l.'The  lilkic  cal- 
fvlus.  2.  The  bone-eartk  calculus,  principally  consifting  of  phos- 
phate of  lime.  3.  The  ammoniaco-magnesian  pimsp/iate,  or  calculus 
(n  which  this  triple  salt  obviously  prevails.  4.  Tlie  fusible  calculus, 
{insisting  of  a  mixture  of  the  two  former.  5.  The  tnuUieny  cal- 
culus, or  oxalate  of  lime.  6.  The  cystic  calculus,  consistmg  of 
the  substance  called  by  Dr.  Wollaston  cystic  oxide.  7-  The  aller- 
nating  calculus,  or  concretion  composed  of  two  or  more  different 
species,  arranged  In  alternate  layers.  8.  The  compound  calculus, 
the  ingredients  of  which  are  so  intimately  mixed  as  not  to  be 
separable  without  chemical  analysis,  9.  Calculus  from  the  prostate 
gland. 

Each  of  these  species  is  then  accurately  described  :  wc  have  an 
account  of  their  discoveryi  of  the  circumstances  under  which  they 
are  most  frequently  generated,  and  of  the  action  of  chemical  re- 
agents upon  them.  In  the  review  of  these  substances  which  is  thus 
presented  to  us  we  cannot  but  be  forcibly  struck  with  the  great 
obligations  under  which  we  lie  to  Dr.  Wollaston.  To  him  we  are 
indebted  for  our  knowledge  of  the  existence  of  phosphate  of  jlime, 
as  constituting  a  distinct  species  of  calculus;  and  the  same  remark 
applies  to  the  triple  calculus.  With  respect  to  the  fusible  calculus, 
although  the  late  Mr.  Teunant  first  discovered  that  it  differed  from 
the  lithic  acid  of  Scheele,  yet  it  is  to  Dr.  Wollaston  that  we  are  to 
ascribe  our  correct  knowledge  of  its  nature ;  and  the  same  remark 
applies  to  the  mulberry  calculus  and  the  cystic  oxld^.  Except, 
therefore,  the  original  discovery  of  Scheele,  respecting  the  lithic 
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acid,  we  owe  to  our  learned  countryman  the  correct  knowledge  of 
all  the  primaiy  compounds  of  the  calculi  that  are  as  yet  distinctly 
known. 

Dr.  I^arcet  may  seem  to  have  deviated  from  his  plan  in  forming 
the  ninth  species,  the  calculus  of  the  prostate  gland,  from  its  situa- 
tion; but  we  learn  that  the  calciih  which  are  found  in  this  orgaB 
possess  a  peculiar  composition,  or  rather  always  exhibit  the  same 
chemical  properties.  For  this  ftct  we  are  again  indebted  to  Dr. 
WoUaston,  who  found  "  that  they  all  consist  of  phosphate  of  lime, 
not  distinctly  atrati&ed,  and  tinged  by  the  secretion  of  tlie  prostate 
gland."  Like  the  cystic  calculi,  which  consist  of  phosphate  of 
lime,  the  earthy  salt  is.in  its  neutral  state,  without  the  redundance 
of  lime  which  exists  in  the  earth  of  bones. 

The  author  has  hitherto  been  principally  occupied  in  conveying 
to  us,  under  a  correct  and  commodious  iotm,  the  information  that 
had  been  previously  afforded  by  others ;  but  in  the  next  chapter  wC 
enter  upon  new  ground.  We  have  "  an  account  of  two  calculi, 
which  cannot  be  referred  to  any  of  the  species  hitherto  described." 
The  first  of  these  seems  to  have  the  most  analogy  or  resemblance  lo 
the  cystic  oxide,  but  it  possesses  sufficient  marks  of  distinction ;  for 
we  are  informed  that  the  new  substance  forms  a  bright  lemon  resi- 
duum on  evaporating  its  nitric  solution,  and  is  formed  of  lamins, 
whereas  the  cystic  oxide  is  not  laminated,  and  leaves  a  white  residue 
from  the  nitric  solution.  Although  they  are  eAch  of  them  soluble 
txith  in  acids  and  alkalies,  yet  the  proportion  of  effect  is  different  in 
the  two  cases,  the  oxide  being  rather  more  soluble  in  alkalies,  and 
considerably  more  so  in  acids,  than  the  new  substance.  Upon  the 
whole,  there  seems  no  doubt  of  its  being  really  a  calculus  of  a  new 
and  peculiar  nature.  On  this  account  Dr.  Marcet  has  conceited  it 
necessary  to  give  it  an  appropriate  name,  and  he  has  chosen  the 
property  which  it  possesses  of  forming  the  yellow  residuum  from  the 
nitric  solution  as  one  of  its  most  specific  and  distinguishing  proper- 
ties, and  has  accordingly  denominated  it  xantfuc  oxide.  The  other 
new  calculus  was  found  to  possess  properties  exactly  similar  to  those 
of  the  fibrine  of  the  blood,  was  no  doubt  formed  by  a  deposit  from 
this  fluid,  and  accordingly  has  received  the  appellation  of^filrrinais 
calculus. 

The  nxth  chapter  is  on  the  analysis  of  urinary  calculi,  in  which 
the  object  of  the  author  is  not  lo  much  lo  propose  any  new  methods 
of  examining  these  bodies,  or  to  detail  any  discoveries  which  he  has 
made  upon  the  subject,  as  to  point  out  to  medical  practitioners  a 
few  simple  tests  and  easy  processes  by  which  they  may  ascertain  the 
prevailing  nature  of  the  concretion,  so  ^r  as  concerns  the  kind  of 
remedies  to  be  employed.  Tests  are  therefore  given  for  each  of  the 
■pecies  above  enumerated,  and  directions  given  for  their  applica- 
tion, which  seem  to  be  well  adapted  to  the  proposed  object.  We 
have  a  number  of  interesting  facts  in  the  seventh  chapter,  on  some 
other  kinds  of  animal  concretions,  which  do  not  belong  to  the 
urinary  passages,    These  have  been  occasionally  found  ioi  most  of 
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the  Tisnra,  the  ulirajy  glands,  the  pancreai,  the  spleen,  the 
lung9,  and  otiier  parU ;  but  those  of  the  most  frequent  occurrence^ 
and  most  importance  in  medical  practice,  are  concretions  in  the 
iDteetiDal  caoal.  Of  these  many  varieties  are  described,  obvionsly 
consistiD^,  in  a  ^eat  measure,  of  substances  taken  into  the  sto- 
mach, and  detained,  or  accidentally  mixed  with  orber  matters,  and 
moulded  into  the  round  form  by  the  action  of  the  bowels.  One  of 
the  most  remarkable  of  the  intestiiul  calculi  i*  a  species,  which 
tppeara  not  to  be  UDCommon  in  Scotland,  eonsisiing  of  con- 
centric layers  of  a  brown  velvety  sntutance  and  a  white  eariby 
matter.  The  white  matter  appeared  to  be  composed  of  a  mixture 
of  the  two  phosphates,  hut  the  bruwn  substance  was  more  puzzling; 
its  nature,  however,  was  discovered  by  the  saucily  of  Dr.  Wol- 
laston,  wiio  found  it  to  be  formed  of  minute  vegetable  fitM-es,  de- 
rived from  a  kiad  of  beard,  which  exists  at  one  extremity  ^  the 
teed  of  the^nt 

It  would  be  scarcely  consistent  with  the  nature  and  object  of  the 
Annals  to  Ulow  Dr.  Marcet  through  his  lemtulfs  on  the  medical 
trealmient  of  calculous  disorders.  Knoufh  has  been  said  to  point 
out  the  nature  of  the  work,  and  the  manner  in  which  it  has  beea 
executed :  it  may  be  characterized  as  exhibiting  a  correct  aod 
elegant  view  of  the  present  Mate  of  our  knowledge  on  the  subject  of 
calculi,  and  likewise  as  affording  some  valuable  additions  to  it.  It  is 
accompanied  by  aime  very  excellent  plates,  representing  the  diffe- 
rent species  of  coacietioiis,  and  the  apparatus  employed  in  their 
analysis. 

U.  PhUmophical  Transactions  of  the  Rogal  Society  ofLondon^for 
the  Year  1817,  Part  I. 

This  Half- Volume  contains  the  following  Papera. 

1.  Ad  Account  of  the  Circulation  ctf  the  Blood  in  the  Class 
Vermes  of  Unnseus,  and  the  Prindple  explained  in  which  it  diflers 
Ann  that  in  the  higher  Classes.  By  Sir  Everard  Home,  Ban. 
V.P.  R.S. 

2.  Observations  OD  the  Hirudo  Vulgaris.  By  James  Rawlins 
Johnson,  M.D:P.L.S.,  &c. 

3.  On  the  Effects  of  Galvanism  in  restoring  the  due  Action  of 
,  ^e  Lung).     By  A.  P.  Wilson  Philip,  Physician  in  Worcester. 

4.  An  Account  of  some  Experiments  oa  the  Torpedo  Electricus, 
at  Im.  Rocfaetle.     By  John  T.  Todd,  Esq. 

5.  A  Description  of  a  Process,  by  which  Corn  tainted  with 
Must  may  be  completely  purified.  By  Charles  Hatcbett,  Esq. 
F.R.S. 

6.  Observatioas  on  an  Astringent  VegelaWe  Substance  from 
Chiaa.    By  William  Thomas  Brande,  Esq.  Sec.  R.S. 

7.  Some  Researches  on  Flame.  By  Sir  Humphrey  Davy,  lAJ.  D. 
F.R.S.V.P.R.I. 

S.  SoB^  new  Experimeiits  and  Observatioos  on  the  Combtntioa 
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6(  gaseous  Mixtures,  wild  an  Account  of  a  Method  of  pre- 
terving  a  continued  Light  in  a  Misture  of  inflammable  Ga$es 
Mid  Air  without  Flame.  By  Sir  Humphrey  Davj-,  LL.D.  F.R.S. 
V.  P.  R.  I. 

9.  Be  la  Structure  dea  Vaisseaux  Anglai^,  consider^e  dans  ses 
demiers  Perfectfonnetnents.  Par  Charles  Dupin,  GorrespondaDt 
de  t'lnstitut  de  France,  &c. 

10.  On  a  nCff  fulminating  Plalinum.  £y  Edmond  Davy,  Esq. 
Ptnfessor  of  Cliemfetry,  and  Secretary  to'  the  Cork  Institution. 

11.  On  the  Parallax  of  the  fixed  Stai^.  By  John  Pond,  Esq. 
Astronomer  Royal,  F.  H.  S. 

'  Appendix  to  Mr.  Pond's  Paper  on  Parallax, 

12.  An  Account  of  some  Fossil  Remains  of  the  Rhinoceros, 
discovered  by  Mr.  Whitby,  in  a  cavern  inclosed  in  the  lime>stone 

'Rock,  from  which  he  is  tbrming  the  Break-water  at  Plymouth. 
By  S^r  Eterard  Home,  Bart.  V.  P.  R.  S. 

Some  account  of  the  contents  oF  these  Ripers  has  already  been 
given,  Ml  the  History  of  the  Proceedings  of  the  Royal  Society ;  * 
the  papers  of  Sir  H.  Davy,  however,  are  so  interesting,  and  Con- 
tain so  much  curious  and  important  matter,  that  it  will  be  proper 
to  give  n  more  complete  analysis  of  them. 

In  his  former  resenrches,  the  results  of  which  have  beert  laid 
before  the  public,  the  author  has  shown  that  the  explosion  of 
gaseous  mixtures,  however  i&flammable,  may  be  prevented,  by  any 
rircumstance  which  tends  to  reduce  their  temperature ;  and  it  was 
from  this  consideration  that  be  was  led  to  his  beautiful  discovery  of 
the  wire  gauee  lamp,  as  a  safe  method  of  illuminating  coal-mines. 
In  a  subsequent  train  of  experiments  he  established  the  position 
that  the  intensity  of  the  light  of  flame  chiefly  arises  from  the  igni- 
tion of  partk-les  of  solid  matter,  which  are  thrown  off  frotn  the 
burning  body,  and  from  this  he  infers  that  the  light  and  heat  gene-r 
rated  in  thb  process  are,  to  a  certain  degree,  independent  [Jie- 
'  nomena. 

In  detailing  the  account  of  his  recent  labours  on  the  subject  of 
-  fisme,  the  author  proposes  to  arrange  his  observations  under  four 
heads.  In  the  first  section  he  considers  "  The  Effect  of  Rarefiic-, 
lion  by  partly  remontw  the  Pressure  of  the  Atmosphere  upon  Flame 
and  Explosion."  This  point  has  lately  been  examined  by  M.  de 
Grotthus;  but  it  is  unnecessary  to  dwell  upon  his  conclusions, 
because  the  experiments  of  Sir  H.  Davy  have  conducted  him  to 
very  different  results.  It  was  found  that  a  small  jet  of  hydrt^n, 
.  proeeediflg  from  a  fine  glass  tube,  and  forming  a  flame  of  about 
^  of  ati  irrch  in  height,  when  introduced  into  a  receiver,  contain- 
ing from  200  to  300  cubic  inches  of  air,  had  the  flame  enlarged 
as  the  receiver  was  gradually  exhausted,  until  the  pressure  was 
between  four  and  five  times  less  than  that  of  the  atmosphere ;  and 
that  nhcD  it  became  between  seven  and  eight  times  less,  it  was 
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extJDgubhed.  Whea  a  larger  jet  was  used,  the  flame  co&tinued 
until  the  atmosphere  was  rare6ed  ten  times,  and  it  was  observed 
that,  in  this  case*  the  point  of  the  tube  was  raised  to  a  white  hetf. 
It  therefore  occurred  to  the  author  that  the  continuance  of  the 
combustion,  under  a  great  degree  of  exbaustioD,  in  the  latter  ex- 
perimeat,  depended  upon  the  higher  temperature  to  which  the  gas 
was  subjected  on  issuing  from  the  orifice  of  the  tube ;  and  this  con- 
jecture was  confirmed  by  observing  the  effect  tliat  was  produced  hv 
coiling  a  platinum  wire  round  it,  for  with  this  addition,  the  smalt 
jet  continned  to  bum  until  the  pressure  was  reduced  IS  times. 
Hence  it  follows^  that  hydrogen  is  extinguished  in  a  rarefied  atmo- 
sphere, not  from  the  deficiency  of  oxygen,  or  at  least  not  directly 
from  this  cause,  but  in  consequence  of  the  heat  produced  not 
being  sufBcient  to  support  the  combustion.  The  necessary  dc^^ree 
of  heat  seems  to  be  that  which  communicates  visible  igniticn  to 
metal ;  and  this  is  also  the  temperature  which  hydrogen  requirea 
for  its  combustion  at  the  oidinaiy  pressure  of  the  atmosphere. 

From  this  fact  respecting  hydn^en.  Sir  H.  Davy  was  induced  to 
form  tlie  general  conclusion,  that  combustible  bodies  which  re- 
quire the  least  beat  for  their  combustion,  as  well  as  those  which 
generate  the  most  heat  during  this  process,  should  be  capable  of 
humiDg  in  the  most  rarefied  air ;  and  he  found  this  conclusion  to 
be  justified  by  every  experiment  which  he  performed  for  the  par- 
pose  of  putting  it  to  tne  test.  The  experiment  was  tried  upon 
okfiant  gas,  which,  with  the  small  jet  and  the  platinum  wire, 
burned  until  the  pressure  was  diminished  between  10  and  11  times, 
the  flame  of  alconol  and  a  wax  taper  only  until  the  pressure  was 
diminished  seven  or  eight  times ;  light  carburetted  hydrogen,  when 
the  pressure  was  reduced  to  4- ;  carbonic  oxide  when  it  was  ^ ;  and 
sulphuretted  hydrogen  when  it  was  \.  Sulphur,  on  the  contraiy, 
requiring  a  lower  temperature  for  its  combustion,  bore  a  diminu- 
tion of  pressure  equal  to  ^.  Van  Marum  has  shown  that  phos- 
phorus will  burn  in  an  atmosphere  rarefied  60  times,  and  pbos- 
pburetted  hydrogen  produces  a  (flash  of  light  in  the  most  perfiect 
vacuum  of  an  air  pump.  On  the  same  principle  it  was  found  that 
.  oxygen  and  chlorine,  which  explode  at  a  lower  temperature  than 
oxygen  and  hydrogen,  and  evolve  more  heat,  would  oear  a  greater 
degree  of  rarefaction ;  the  latter  will  not  explode  by  the  electric 
spark  when  rarefied  18  times,  whereas  the  former  combine  when 
the  exhaustion  is  ^  Various  experiments  are  then  detailed, 
which  prove  that  by  suCQciently  heating  substances,  they  may  be 
caused  to  bum  in  air  rarefied  to  a  degree  which  would  not  other- 
wise support -their  combustion,  and  this  appeared  to  be  the  case  in 
whatever  way  the  heat  was  communicated. 

The  author  nest  performed  a  series  of  experiments,  the  object 
of  which  was  to  determine  the  quantity  of  heat  generated  by  the 
combustion  of  the  different  inflammable  gases.  For  this  purpose 
similar  quantities  of  the  gases  in  question  were  burned  in  an  appa- 
ratus so  contrived,  tjtat  the'  heat  was  applied  to  the  bottom  of  « 
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small  cup  filled  with  olive  oil,  and  the  increflse  of  temperature  in 
the  oil,  duriog  a  giveii  time,  was  carefully  noted.  Calculating 
from  the  elevationa  of  temperature  actually  produced,  and  the 
quantities  of  oxygen  consumed,  the  heat  produced  by  the  com- 
bustioD  of  the  gases  was  found  to  coincide  with  the  conclusions 
deduced  from  the  former  set  of  experiments.  Hydrogen  wu 
found  to  be  the  gas  which  produced  most  beat,  and  the  gaseous 
oxide  of  carbon  the  least,  in  the  proponion  of  about  26  to  6. 

The  second  section  is  "  On  the  Effects  of  Rarefaction  by  Heat 
on  Conibnslion  and  Explosion."  M.  de  Grotihus,  in  the  experi- 
ments which  have  been  already  alluded  to,  states  that  rareiiictioa 
by  heat  destroys  the  combustibility  of  gaseous  mixtures,  a  state- 
ment which  is  indirectly  opposed  by  the  facts  and  experiments  that 
have  already  been  brought  forward,  but  which  Sir  H.  Davy  made 
also  the  direct  subject  of  experiment.  He  found  that  he  was  not  able 
to  produce  a  greater  degree  of  expansioa  by  heat  in  a  glass  vessel 
than  £-5,  whereas  M.  de  Grotthus  speaks  of  a  mixture  of  air  and 
hydrogen  being  expanded  to  four  times  its  original  bulk.  But  it  is 
inferred  that  this  extraordinary  degree  of  espansion  depended  upda 
a  portion  of  steam  being  mixed  with  the  gases,  and  to  this,  rather 
than  to  the  expansion  of  the  air,  it  is  that  we  ought  to  attribute  its 
not  exploding,  as  was  the  case  in  this  experiment.  Sir  H.  Dtny* 
however,  found  that  the  rarefaction  of  a  gaseous  mixture  rendered  it 
explosive  at  a  lower  temperature,  a  result  which  might  naturally  be 
expected  as  less  of  the  communicated. heat  would  be  expended  in  rais* 
ing  the  temperature  of  the  substance.  In  the  course  of  bis  expert- 
ments  he  found  tha^ixtures  of  oxygen  and  hydrogen  confined  ia 
tubes^  and  exposed  to  a  heat  between  that  of  the  boiling  point  of  mer- 
cury, aud  what  makes  glass  luminous  in  the  dark,  combined 
silently  and  without  emitting  any  light.  By  a  proper  management 
of  the  temperature  it  seems  probable  that  all  substances,  which 
ere  capable  of  combustion,  may  be  made  to  combine  in  this  gradual 
manner. 

The  author  takes  occasion  to  controvert  an  opinion,  which  has 
been  supported  by  Dr.  Higgins,  M.  Berthollet,  and  others,  that 
the  electric  spark  causes  the  explosion  of  gaseous  bodies,  in  conse- 
quence of  the  sudden  expansion  of  that  part  to  which  the  electri- 
city is  immediately  applied.  He  found  by  a  direct  experimenl:, 
that  an  increased  temperature,  and  not  compression,  produced  the 
explosion  of  these  mixtures;  and  from  this  he  draws  the  general 
conclusion,  that  '*  the  heat  given  out  by  the  compression  of  gases 
Is  the  real  cause  of  the  combustion  which  it  produces,  and  that  at 
certain  elevations  of  temperature,  whether  in  rarefied  or  com* 
pressed  atmospheres,  explosion  or  combustion  occurs ;  i.  e.  bodies 
combine  with  the  production  of  heat  and  light." 

The  third  head  is  "  On  the  Eftects  of  the  Mixture  of  different 
Gases  in  Explosion  and  Combustion."  In  order  to  ascertain  these 
efiects  he  procured  a  mixture  of  two  part;  hydrogen  and  one  part 
mygen  by  measure,  and  diluting  them  with  various  proportions  of 
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diBerent  gases,  he  tried  their  inSammability  by  the  electric  apark. 
The  general  result  is,  that  very  difTerent  quantities  of  the  gases 
employed  prevented  the  tnflammatkiD  of  the  mlsturej  it  required 
11  pertB  of  nitrous  oxide,  and  only  4-  of  otefiant  gas ;  and  io  ge- 
oeral  the  author  observes,  they  show  that  other  causes,  besides  den- 
sity and  capacity  for  heat,  are  concerned  in  the  operation.  Aa 
observation  of  Mr.  Leslie's  Is  alluded  to,  in  which  he  found  that 
bydroffen  has  a  much  greater  power  in  abstracting  heat  from  solidi 
than  air  or  oxygen  have ;  Sir  H.  Davy  verified  this  by  his  own  expe- 
riments, and  extended  his  researches  to  varjous  other  gases,  and  he 
concludes  from  them  that  elastic  fluids  abstract  beat  from  solids 
"  in  some  inverse  ratio  to  their  density ; "  that  gases  have  different 
powers  of  conducting  heat,  which  seem  to  be  specific  or  pecjuliar 
to  themselves;  and  it  is  inferred  that  those  which  are  the  best  con- 
ductors of  heat  act  the  most  powerfully  in  preventing  explosion, 
by  carrying  off  the  heat,  and  thus  diminishing  the  temperamrc 
below  the  necessary  degree.  This  abstraction  of  heat  in  gaaeoui 
mixtures  cannot  depend,  as  it  does  with  respect  to  solids,  merely 
upon  the  mobility  of  the  particles,  but  upon  the  "  power  which 
they  possess  of  rapidly  abstracnng  beat  from  the  contiguous  par- 
ticles, depending  upon  the  simple  abstracting  power  by  which  they 
become  quickly  heated,  and  their  capacity  for  heat,  which  is  great 
in  proportion  as  ibdr  temperatures  are  less  raised  by  this  ab- 
straction." 

This  abstracting  power  of  the  different  elastic  fluids  is  found  to 
operate  unifbrmiy  with  respect  to  the  different  species  tA  combus- 
'tion,  so  that  those  explosive  mixtures,  which  require  least  beat 
for  their  combustion,  also  require  larger  quantities  of  the  diOerent 
gases  to  prevent  the  effect.  It  is  observed  that  the  cooling  power 
of  gases  in  preventing  combustion  must  necessarily  increase  with 
their  condensation,  and  diminish  with  their  rarebction ;  at  the 
same  time  the  quantity  of  matter  «ntering  into  cwnbustion  in  given 
spaces  is  relatively  increased  and  diminished.  By  a  direct  experi- 
ment the  author  found  that  the  condensation  of  atmospherical  air 
does  not  materially  increase  the  heat  of  6ame,  as  it  was  before  ol>- 
served  that  rarefaction  did  not  materially  diminish  it ;  from  which 
the  general  inference  may  be  drawn,  ttiat  in  all  degrees  of  atmos^ 
pherical  pressure  in  which  life  can  be  maintained,  the  atmosphere 
still  retains  the  same  relation  to  cmnbustion. 

The  fourth  part  of  the  paper  is  entitled,  "  Some  general  Obser- 
vations, and  practical  Inferences."  The  authcn  remarks  that  all  his 
subsequent  researches  tend  to  confirm  his  former  ideas  concerning 
the  openitk>n  of  the  wire-gauze  coverings  of  the  lamps,  that  it 
depends  upon  the  gauze  cooling  each  portion  of  the  elastic  matter 
that  passes  through  it,  so  as  to  reduce  its  temperature  below  the 
exploding  point.  The  diminution  of  the  temperature  must  be  in 
proportion  to  the  smallness  of  the  mesh  and  the  mass  of  the  metal; 
and  the  power  of  the  tissue  to  prevent  explosion  must  depend  upon 
the  d^ree  of  beat  required  to  produce  the  combustion  compared 
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with  that  acquired  by  the  metal.  These  principlea  are  illustrated 
in  a  variety  of  ways ;  and  a  number  of  esperiments  are  adduced  ia 
support  of  them;  but  as  they  priucipally  refer  to  what  has  been 
already  stated,  it  will  Dot  be  necessary  to  give  an  abstract  of  them 
ip  this  place. 

Sir  H.  Davy's  second  paper  may  be  regarded  as  an  appendix  to 
the  one  which  has  bden  analyzed,  and  is  principally  founded  upon 
the  fact  stated  above,  that  combustible  bodies  may  be  made  to 
combine  silently,  at  a  tem|)erature  below  ignition,  and  produce  the 
same  chemical  compounds  as  when  exposed  10  the  temperature 
necessary  for  combustion.  But  although  in  these  combinations 
there  was  no  rapid  evolution  of  caloric,  it  occurred  to  the  author 
that  heat  must  be  extricated;  and  the  quantity  was  in  iact  fbund  to 
be  considerable  enough  to  preserve  a  wire  of  platinum  iu  a  state  of 
ignition,  and  to  keep  up  the  further  combustion  of  the  gases.  The 
first  experiment  of  this  kind  was  made  with  a  mixture  of  air  and 
txoA  gas,  which  the  author  was  examining  for  the  puqxise  of  find- 
ing out  the  degree  in  which  difiereot  proportions  of  theie  bodies 
were  affected  by  an  increase  of  temperature.  It  was  found  that  as 
long  as  the  metallic  wire  remained  at  a  temperature  which  produced 
a  visible  ignition,  the  combination  of  the  gases  went  ou,  and  that, 
after  the  wire  was  extinguished,  the  gaseous  mixture  was  no  longer 
inflammable.  It  also  appeared  that  a  degree  of  heat  much  below 
ignition  was  sufficient  for  producing  this  phenotnenon,  and  conse- 
quently that  the  wire  might  be  taken  out  of  the  mixture,  and  cooled 
in  the  atmosphere,  until  it  ceased  to  be  ybibly  red,  and  yet  that 
when  it  was  again  introduced  to  the  gases,  it  instantly  acquired  the 
red  heat.  A  variety  of  other  inflammable  compounds,  besides  that 
originally  made  use  of,  were  capable  of  producing  the  same  effect  | 
and  Sir  H.  Davy  mentions  one  very  beautiful  way  of  performiug 
the  experiment,  in  which  the  vapour  of  ether  is  the  substance  em- 
ployed. If  a  drop  of  this  fluid  be  thrown  into  a  glass,  and  a  portion 
of  platioa  wire,  heated  by  a  poker  or  a  candle,  be  suspended  in  the 
upper  part  of  the  vessel,  the  wire  will  acquire  a  glowing  heat,  and 
retain  it  as  long  as  the  glass  continues  to  be  filled  with  the  vapour. 
During  tbb  silent  combustion  of  the  ethereal  vapour,  it  would 
appear  that  a  peculiar  acrid  volatile  substance  is  generated,  which  is. 
possessed  of  acid  properties.  The  only  metals  with  which  this 
effect  can  be  produced  are  platinum  and  palladium  ;  it  is  remarked 
that  they  have  low  conducting  powers,  and  small  capacities  for 
heat,  compared  with  other  metals,  which  properties  seem  to  be  the 
principal  causes  of  the  phenomena. 

The  practical  application  of  the  experiment  is  no  less  interesting 
than  the  fact  itself.  The  author  observes  that,  by  suspending  coik 
of  wire,  or  a  fine  sheet  of  platinum,  above  the  wick  of  the  lamp  in 
the  wire-gauze  cylinder,  the  miner  may  be  supplied  with  light  after 
the  Same  is  extinguished  by  the  quantity  of  the  fire-damp ;  and  by 
removing  the  lamp  into  di&rent  situations,  he  will  be  able,  by  the 
degree  of  brilliancy  which  the  metal  exhibits,  to  judge  of  the  con- 
2  F  2 
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dition  of  the  atmcephere.  It  is  important  to  know  that  while  the 
wire  continues  ignited,  the  air  b  in  such  a  state  as  to  be  capable  of 
supporting  respiration.  We  are  assured  that  there  is  no  danger 
attached  to  the  use  of  this  apparatus,  for  that  if  the-heated  platinum 
should  produce  an  explosion,  the  effect  will  be  confined  to  the  space 
widuQ  the  wire-gauze  cage. 
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Proceedings  of  Philosophical  Societies, 

BOYAL  ACADGHT  OF  SCISNCKS. 

'  Altfljfsis  t^  the  Labours  of  the  Royal  Academy  of  Sciences  of  the 
Institute  of  France  during  the  Year  1816. 

Mathematical  Part. — By  M.  le   Chevalier  Delamhref 
Perpetual  Secretary, 

ICane^dadfnm  p.  3ST.) 

On  the  Relation  of  the  Measure  called  Pouce  de  Fontainier  with 
the  modem  Roman  Ounce  of  JValer  and  the  undent  QuinaTius  ; 
and  on  the  Hetermination  of  a  new  Unity  of  Measure  for  the  Dis- 
Inbulion  of  IVaters,  adapted  to  the  Prench  Metrical  System.  By 
M.  de  Prony. 

It  is  some  years  since  the  author  was  invited  to  present  his  Tiewa 
on  the  determination  of  a  new  unity  of  measure,  applied  to  the 
distribution  of  water,  and  proper  to  replace  that  known  by  the 
name  of  pouce  dejbntainier,  or  inch  of  water.  To  make  the  ex- 
periments which  tnis  determination  required,  be  contrived  a  nev 
apparatus,  with  which  he  could  undertake  the  most  delicate  obser- 
vations, and  the  most  useful  to  mechanics  and  the  philosophy  oC 
fluids. 

The  distribution  of  water  in  different  quarters,  and  among  the 
inhabitants  of  a  city,  reduces  itself  to  matte  determinate  quantitiei 
of  water  arrive  at  different  points  in  times  equally  deterihined.  The 
notion  of  measure,  when  applied  to  the  distribution  of  water,  is 
composed  of  the  idea  of  a  certain  volume  of  fluid,  and  of  that  of 
the  time  during  which  that  fluid  can  escape  from  a  reservoir  by  a 
determinate  mode  of  flow. 

This  type  of  measure  is  wanting  In  the  new  French  metrical 
eyctem,  and  the  addition  of  it  is  necessary  to  render  it  complete. 

There  are  three  things  to  determine  to  obtain  the  suitable  rela- 
tion between  the  volume  of  the  water  and  the  time  of  its  flow  ; 
Damely,  the  diameter  of  the  circular  orifice  to  be  made  in  a  plane 
or  veruca)  wall,  the  constant  charge  of  water  oa  the  centre  of  that 
orifice,  and  the  length  of  the  ajutage. 
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The  inch  of  water,  or  of  the  Jimlainier,  is  the  quantity  of  water 
furnished  by  a  circular  orifice  of  an  inch  in  dlRmeter,  pierced  in  a 
vertical  wall,  with  a  charge  of  water  of  seven  lines  on  the  centre  o£ 
the  orifice,  or  of  one  line  on  the  summit  of  the  orifice.  This  type 
of  measure  has  the  material  fault  of  leaving  undetermined  the 
length  of  the  ajutage,  or  the  thickness  of  the  wall ;  for  the  product 
vanes  sensibly  with  this  length  and  thickness.  Another  fault,  no 
less  serious,  is  the  smalinesa  of  the  charge,  which  it  is  almost  im- 
possible to  regulate  according  to  its  just  value,  and  which,  however, 
when  altered,  has  a  sensible  influence  on  the  produce.  This  pro- 
duce being  nearly  14  pints  (French)  in  the  minute,  and  the  pint 
containing  about  48  cubic  inches,  it  bat  been  pretty  generally  the 
custom  to  make  of  the  inch  of  water  a  measure  purely  nominal  of 
672  cubic  inches  per  minute,  equivalent  to  560  cubic  feet,  or  19*2 
cubic  metres,  in  24  hours. 

During  an  abode  of  more  than  two  years  by  the  author  in  the 
Roman  States,  he  was  a  good  deal  occupied  wttli  the  waters  and 
aqueducts  of  Rome.  The  water  of  the  ancient  aqueduct  is  called 
Aqua  fireo  i  that  of  the  aqueduct  constructed  or  restored  by  Pope 
Sistus  Qumtus  is  called  Aqua  Felice;  that  of  Trajan's  aqueduct 
ttipplies  the  fountain  Paulina.  The  ounce  of  water  derived  from 
the  first  of  these  aqueducts  Is  twice  as  great  as  that  furnished  by  the 
two  others.  The  price  of  the  waters  of  Paulina  and  Felice,  sup- 
posing the  quantity  equal,  is  double  that  of  the  Aqua  Virgo.  To 
preserve  a  nominal  value  to  the  price  of  the  unity  of  the  dktributioD 
of  the  water  common  to  the  three  fountains,  the  absolute  value  of 
these  unities  has  been  established  inversely  as  the  money  valuei  of 
these  waters. 

The  great  ounce  of  the  Aqua  Virgo,  or  of  the  fountain  of  IVevi, 
is  furnished  by  an  orifice  of  -^  tH  a  Romati  palm,  a  subdivisioa 
which  is  called  ounce.  The  palm  is  equivalent  to  0-2234  metre, 
and  the  ounce  to  0*0186.  To  this  orifice  is  fitted  a  pipe  of  ^  of  a 
palm,  with  a  charge  of  water  at  the  centre,  which  is  likewise  ^ 
palms,  or  0-2792  metre. 

The  ounce  of  the  water  of  Trevi  gives  a  produce  of  41*16  cubic 
metres  in  24  hours.  The  produce  of  the  ounce  of  water  from  the 
other  two  fountains,  then,  is  20*58  cubic  metres  in  the  same  time. 
It  exceeds  by  1-38  cubic  metre,  or  by  about -yJy,  the  produce  of  the 
French  inch  of  water. 

Here  the  author  indulges  some  conjectures  on  the  comparison 
between  the  Roman  ounce  of  water  and  the  ancient  measures  of  the 
same  kind.  In  the  different  aqueducts  which  distributed  water  to 
ancient  Rome  we  see  orifices  of  25  different  sizes.  The  most 
common  is  circular ;  and  it  had  a  diameter  of  five-fourths  of  the 
finger,  which  made  it  be  called  quinouarius.  But  from  the  distance 
between  the  mile-stones  of  the  Appian  Way,  the  ancient  Roman 
foot  was  0*29461  metre.  Hence  the  finger,  or  the  16ib  of  the 
foot,  amounted  to  0-01841  metre.  The  lengui  of  the  pipe,  accord- 
10$  to  FrootimSf  ought  not  to  be  less  tbmt  12  finders,  or  0*$21 
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metre.     He  ssys  Dotbing  respecting  the  chu^  of  water  on  the 
orifice. 

If  we  cumpqre  the  modem  Roman  ounce  of  water  with  the 
ancient  qainarius,  we  find  the  orifice  was  neariy  ihe  lame  for 
both ;  that  is  to  say,  (M)186  metre  for  the  one,  and  0-0184  metre 
for  the  quioarius.  The  respective  lengths  of  the  ajutages  are  0-28 
metre  and  0*22  metre ;  but  in  the  modern  modulns  the  charge  apon 
the  centre  of  the  orifice  u  equal  to  the  length  of  the  ajutage.  Hence 
we  may  conjecture  that  this  ratio  of  equality  existed  also  in  the 
ancient  quioarius.  On  this  hypothesis,  and  considering  the  orifices 
as  eqoal,  the  modem  Roman  oance  would  be  to  the  ancient  quina- 
riiu  m  the  ratio  of  53  to  47.  Setting  out  from  these  detennina- 
tims,  which  probably  are  not  fat  from  the  truth,  we  find  great 
mistakes  in  certain  valuations  of  the  Roman  waters  which  have 
been  given  to  the  public 

The  ounce  of  water,  then,  is  an  imitation  of  the  ancient  quinai 
rius.  The  pouce  de  fontainier  seems  to  be  a  less  fortunate  imita- 
tion of  the  little  Roman  ounce.  The  dbmeter  of  the  orifice  was 
the  12th  part  of  the  Roman  linear  unit.  Hence  from  analogy  thqr 
chose  to  take  for  diameter  the  12th  part  of  the  French  foot.  This 
analogy,  extended  to  the  charge  on  the  centre  of  the  orifice,  would 
have  given  1$  inches,  which  wa&  impracticable,  on  account  of  the 
enprinity  of  the  product.  Hence  the  product  was  preserved,  and 
thm  endeavoured  to  find  what  charge  would  furnish  this  product. 
Tbis  explains  the  small  difference  which  exists  between  the  pouce 
de  fontainier  and  the  little  Roman  ounce.  But  the  French  engineers 
misunderstood  these  principles,  paying  no  regard  to  the  length  of 
the  ajutage,  wisely  fixed  in  the  Roman  modulus.  From  augment- 
ing considerably  the  orifice,  in  consequence  of  a  misundeistood 
80al<^,  they  obliged  themselves  to  have  a  charge  a  great  deal  too 
■mati ;  so  that  the  French  method  of  gauging  is  in  every  respect 
very  inferior  both  to  the  ancient  and  modem  Roman  method. 

^e  absolute  value  of  the  modulus  depends  upon  the  quanti^of 
water  for  each  inhabitant  which  it  is  agreed  upon  to  supply.  This 
quantity  varies  according  to  situation  and  custom.  At  Rome,  under 
Tr»an,  the  nine  aqueducts  supplied  14,018  quinarii  of  water,  which 
ma&es  in  24  hours  24,868  pouces  de  fontainier,  or  477.4G6  cubic 
metres  per  day — a  quantity  about  double  of  that  which  is  supplied  by 
the  canal  of  Ourq.  Five  other  aqueducts  were  constructed  soon  after. 
Rome  had  then  14  aqueducts ;  and  the  pn^ressive  augmentation  of 
the  waters  was  much  greater  than  that  of  the  population.  Modern 
Rome,  with  its  three  aqueducts,  and  some  other  resources,  receives 
at  present  a  produce  of  about  1 50,000  metres  per  day.  It  has  been 
ascertained  that  in  Paris  each  inhabitant  consumes  about  seven  litres 
of  water  per  day ;  which  at  the  rate  of  600,000  souls  makes  a  total 
consumption  of  4,200  metres  per  day.  But  from  an  examination  of 
the  different  sources  or  machines  which  furnish  water  to  Paris,  it 
appears  that  the  supply  amounts  to  8,314  cubic  metres  per  day; 
that  is,  nearly  double  what  is  strictly  necessary.    Desparcieiix  re- 
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quired  20  litres  per  head.  The  author  conceives  that  10  are  gd£G- 
cient ;  and  the  rule  of  Desparcieus  might  be  a  limit  which  would 
fix  the  maximum  of  distribntioo  applicable  to  private  wants.  la 
these  determi nations  are  not  included  emissioDs  in  great  quantitiea 
for  objects  of  utility  and  decoration,  for  the  arts  and  manu^ctures. 

If,  then,  we  take  30  cubic  metres  in  round  numbers  in  24  hours 
for  the  value  of  the  inch  of  water,  we  come  to  the  small  modern 
Roman  ounce ;  and  we  shall  have  this  advantage,  tliat  in  intro- 
ducing into  the  decimal  system  of  measures  the  new  unity  which 
was  wanting,  the  different  numhers  composed  of  this  unity  will 
correspond  nearly  to  the  same  numbers  of  the  pouce  de  Jbntamier, 
It  remains,  then,  to  find  the  size  of  the  orifice,  the  charge  opun 
the  centre, .  and  the  length  of  the  ajutage,  which  will  give  the  most 
coDvenieot  apparatus.  Calculation  gives  20  tnillimetres  for  the 
diameter  of  the  orifice,  and  about  17  millimetres  for  the  length  of 
the  ajutage.  This  small  length  will  permit  the  ajutage  to  be  con- 
tinued in  the  thickness  of  the  border  which  surrounds  the  reservoir, 
and  none  of  those  accidents  which  result  from  the  jetting  out  of  the 
ajutage  is  to  be  feared.  It  will  be  much  more  easy  to  keep  the  flow 
perfectly  free,  and  uDconnected  with  the  matters  which  may  ob- 
struct tubes  of  a  certain  length.  The  charge  on  the  centre  is  re- 
duced to  five  millimetres.  To  this  unity  the  author  thinks  that  the 
name  of  modulus  of  water  may  be  given. 

hatrwtion  respecting  the  Work  of  M.  de  Sept-Fontaines^  and  on 
the  Cubaiure  of  IVood  in  general.    By  M.  de  Prony. 

'*  We  have,  and  probaoiy  shall  long  have,  many  things  which 
will  require  a  comparison  of  the  old  and  new  results  deduced  from 
calculationt,  of  which  we  may  desire  to  make  the  proof  by  doubling 
them  according  to  the  ancient  measures.  The  metrical  toot,  equal 
to  the  third  of  the  metre,  being  a  measure  admitted,  and  submitted 
to  the  duodecimal  division,  if  we  make  a  beam  equal  to  three 
metrical  cubic  feet,  subdivided  iu  the  same  way  as  the  ancient 
beam,  the  first  tables  of  M.  de  Sept- Fontaines  will  be  immediately 
^plicahle  to  that  manner  of  measuring  wood.  The  last  five  will 
he  the  only  useless  ones." 

These  tables  having  been  republished  in  the  Encyclopedic  Me- 
thodique,  it  has  been  thought  proper  to  place  before  them  the  in- 
formation which  we  have  just  given.  But  what  extent  soever  we 
give  to  these  tables,  there  are  questions  so  complicated  that  the  use 
of  the  tables,  without  ever  giving  the  exactness  of  direct  calcula- 
tion, will  have  the  disadvantage  of  leading  to  (^rations  still  more 
troublesome.  For  these  cases  the  author  gives  particuhir  nile^ 
which  be  bcilitates  by  tables  of  the  factors  that  enter  into  the 
(^rations.  But  of  all  these  helps,  none  is  comparable  to  a  table  of 
logarithms.  The  author  points  out  the  advantages  of  it,  and  re- 
Bommendi  particularly  the  use  of  negative  characteristics  for  the 
fractions.  Astronomers  usually  prefer  positive  and  complementary 
characteristics ;  but  if  the  practice  of  them  is  mote  simple  and 
uniform,  the  rules  for  them  are  perhaps  less  easy  to  underataod.  In 
other  reipects  the  two  procesKs  are  perfectly  idkoUcal. 
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The  author,  id  tracing  this  piece  of  information,  which  has  ap* 
peared  id  the  dictioDary  Des  Bois  et  Forets,  has  bad  no  other 
view  but  that  of  rendering  it  useful;  but  id  the  smaUest 
things  we  always  perceive  a  band  accustomed  to  labours  of  another 
order. 

On  t}te  Height  of  the  MotmKaas  of  India.  By  M.  Alexander 
de  Humboldt. 

"  The  esact  iseasureinent  of  mouDlaiDs  whose  summits  we  can- 
not (ittaia  prescuts  difficulties  which  depend  ia  a  great  measure  upon 
Ihe  elevation  of  the  grounds  surrounding  their  bases.  The  plat- 
forms on  which  the  chains  are  elevated  are  usually  too  far  from  the 
coasts  to  be  able  to  determine  their  elevation  either  by  the  angles  of 
depression  or  by  levelling.  The  consequence  is,  that  every  me»- 
■urement  of  a  high  mountain  is  almost  always  in  part  barometrical^ 
in  part  trigonometrical." 

When  M.  de  Humboldt  measured  the  height  of  Chimborazo  on 
(he  platform  of  Tapia,  where  he  had  taken  his  base,  he  was  elevated 
2,890  metres  above  the  sea,  and  the  summit  of  the  mountain  only 
rose  6°  40'  above  that  horizon. 

The  distance  from  the  mountain  was  30,437  metres.  More  near, 
in  the  plains  of  Sisgun,  the  base  would  have  had  an  elevation  <^ 
3,900  metres,  and  the  portion  determined  geometrically  would  havo 
been  only  2,630.  Thus  travellers  are  often  reduced  to  point  out 
only  the  heiglit  of  mountains  above  plains  of  the  absolute  elevatioQ 
of  which  they  are  ignorant,  or  to  take  their  measures  in  plains  at  a 
great  distance,  from  wluch  the  height  is  not  seen,  except  under  a 
Ten  small  angle,  which  the  refraction  may  sensibly  alter. 

These  are  the  obstacles  which  have  deprived  us  during  so  long  a 
time  of  an  exact  knowledge  of  the  height  of  the  mountains  of 
India.  The  eastern  part  of  Himalaya  (the  abode  of  snows,  the 
Imaiis  of  the  ancients)  is  visible  from  the  plain  of  Bengal,  at  the 
-  distance  of  150  English  miles.  Its  height  above  the  plains,  then, 
is  not  less  than  2020  toises.  A  very  high  peuk  of  the  Himalaya, 
visible  from  the  (own  of  Patna,  was  estimated  by  Col.  Crawford  at 
20,000  English  feet  above  the  plains  of  Nepaul,  which  he  supposed 
elevated  5,000  feet  above  the  level  of  the  sea.  Though  these  mea- 
surements are  only  approximations,  we  may  conclude  from  them 
that  the  mountains  of  India  attain  or  surpass  the  elevation  of  the 
Cordillieras  at  Quito. 

Mr.  Elphinstone  informs  us  that  Lieut.  Macartney  found  some 
peaks  of  the  Hindou  Coosh  (black  mouptain,  iD  Persiaa)  elevated 
20,493  English  feet.  Above  what  valley  was  the  elevation  estimated? 
If  it  was  above  the  plains  of  Feshawer,  it  is  probable  that  but  little 
remains  to  be  added  to  the  height  n>easured  by  Mr.  Macartney. 
The  angle  of  height  was  only  1°  30';  the  distance  was  100  miles. 
The  author  himsblf  does  ppt  put  much  confidence  io  results  ol^ 
tained  from  such  data. 

Mr.  Webb,  Lieutepant  to  the  Corps  of  Intantry  in  Bengal,  to 
whom  we  oite  more  psact  information  respecting  the  course  of  tbe 
Ganges,  was  charged  with  tftdtiDg  a  survey  pf  KmuaoB,  and  of  thp 
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province  of  Nepaul.  He  measured  the  height  of  27  peaks  covered 
with  perpetual  snow :  20  of  these  exceeded  20,000  Eoglish  feet ; 
the  lowest  is  15,733  feet;  the  most  ele?ated,  25,669  feet,  or  4,012 
toises.  Mr.  Webb  adds,  that  this  last  is  a  mile  higher  than  Chim- 
borazo,  whicli  he  estimates  at  only  appareolly  3,014  toises. 
The  following  are  the  heights  of  the  four  most  elevated  peaks  of 
Himalaya  :— 

Peak.  Fe«.  Tdliee.  Metro. 

14th    25669    .... 4013    7821 

12ih   23263    3637   7088 

3d     22840   S571 6959 

23d     22727   3553    5925 

Chimborazo,  according  to  Humboldt.,..  6530 

The  12lh  volume  of  the  Astatic  Researches  will  give  ns  impor- 
'  tant  information  on  this  subject.  Already,  from  an  estraet  pnb< 
lished  in  the  Journal  of  Science  and  the  Arts,  we  learn  that  th« 
peak  of  Chamalasi  is  seen  from  diSerent  parts  uf  Bengal  at  23Z 
miles'  distance,  which  indicates,  admitting  a  mean  refraction,  it 
height  of  28,000  English  feet.  Another  peak  of  the  Himalaya 
appears  under  an  angle  of  1°  1%  at  a  distance  which,  from  Majof 
Rennel's  map,  cannot  be  less  than  150  miles.  Hence  its  height  Is 
at  least  26,000  feet.  Lieut.  Col.  Colebrooke  has  taken  from  two 
stations  the  angles  of  the  height  of  a  peak,  which,  if  we  sumwiA 
-Vof  refraction,  is  22,291  feet  higher  than  the  plains  of  Robik 
ibund,  and  nearly  22,800  feet  above  the  level  of  the  ocean.  From 
some  observations  of  Major  Lambton,  it  appears  that  the  terrestrial 
refraction  in  the  climate  of  India  is  -^ :  it  varies  from  ^  to  •^, 

According  to  the  measures  of  Col.  Crawford,  Mount  Dhaibun  ia 
30,140  feet  higher  than  Cathmaudu,  which  is  elevated  4,500  feet 
above  the  ocean.  Other  peaks  are  17,B19,  20,025,  19,662  feeC 
high.  The  nearest  is  at  the  distance  of  170  miles;  the  farthest 
of  226  miles.  The  Dhawalager  (white  mountain  of  Hioia-' 
laya)  measured  from  four  different  points,  and  taking  three  aoglea 
of  height,  was  found  26,784,  or  27,551  feet,  according  as  we 
reckon  the  refraction  -J-  or  ■^,  The  President  of  the  Society  of 
Calcutta  finds  that,  if  we  suppose  the  errors  of  observation  and  re- 
fraction a  maximum,  and  both  on  the  side  of  excess,  this  peak  is 
still  26,462  feet  above  the  plains  of  Gorakhpur,  and  26,862  above 
the  ocean. 

The  Yamunavatsri  or  Jamoutri  is  20,895  feet  above  Nagungharv 
which  is  5,000  feet  above  the  ocean,  making  a  total  of  25,900 
feet.  A  mountain,  supposed  to  be  the  Dhaibun,  is  24,740  feet 
above  the  level  of  the  lea. 

Another  peak,  visiUe  at  Pilibhit  and  Jethper,  is  22,786  feet 
above  the  level  of  the  sea.  Another,  seen  at  Cathasmidu,  in  the 
direction  of  the  Calabhairavi,  is  24,625  feet  high.  The  valley  sC 
Nepaul  itself,  in  which  several  bases  have  be«n  mtiaaiei,  is  4^000 
fptt  above  the  UiT^l  ctf  the  sea. 
§ 
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The  highest  peak  of  Himalaya,  which,  acconJing  to  the  calcula- 
tions of  Lieut.  Webb,  is  only  4,013  tolses,  or  7f^21  metres,  is, 
according  to  the  calculatioD  of  the  Presideot,  4,201  toises,  or  8,187 
metres. 

It  is  not  accurate  to  judge  of  the  height  of  a  chain  of  mountains 
merely  from  that  of  some  of  the  most  elevated  peaks.  One  peak 
of  Himalaya  exceeds  Chimborazo  by  1,300  metres;  Chimborazo 
exceeds  Amount  Blaoc  by  1,700  metres;  Mount  Btanc  exceeds 
Moant  Perdu  by  1,300  metres.  But  these  heights  do  not  give  tis 
the  ratio  of  the  relative  heights  of  the  chains ;  that  is  to  say,  the 
height  of  the  backs  of  the  mountains  upon  which  the  peaks  are 
raised.  The  parts  of  these  backs  which  form  the  passages  of  the 
Andes,  the  Alps,  and  the  Pyrenees,  furnish  us  with  a  very  exact 
measure  of  the  minimum  of  height  to  which  mountain  chains  reach. 
By  comparing  these  measures  with  those  of  Saussure  and  Ramond, 
toe  author  estimates  the  mean  height  of  the  back  of  the  Andes  of 
Peru  at  Quito  and  in  New  Granada  at  3,600  metres,  while  the 
backs  of  the  Alps  and  Pyrenees  rise  to  2,300  metres.  The  mean 
diSierence  of  the  Alps  and  the  Cordellieras  is,  therefore,  500  metres 
less  than  would  have  been  believed  from  the  height  of  their  peaks. 
It  would  be  interesting  to  know  the  mean  height  of  the  chain  of  the 
Himalaya  between  the  meridians  of  Patna  and  Lahore. 

The  snow  line  does  not  commence  near  the  equator,  in  the 
Andes,  below  the  height  of  4,800  metres.  In  Himalaya,  in  the 
latitude  of  30°,  it  is  probably  as  low  as  3700  metres.  Hence  in 
the  New  World  vegetation  extends  over  a  greater  space  than  it  doea 
on  the  Cordillieras  of  India.  As  the  snows  harden  in  the  temperate 
zones,  while  they  remain  soft  in  the  Andes  of  Quito,  it  will  be 
possible,  in  all  probability,  to  traverse  the  snows  of  the  Himalaya 
without  being  obliged,  as  was  the  case  with  Humboldt  and  Bonp- 
land  to  follow  the  n^irrow  summits  of  the  rocks  which  appear  at  a 
distance  like  black  Itnes  in  the  midst  of  these  eternal  snows.  -  But 
these  foliguing  excursions,  the  recital  of  which  excites  the  interest 
of  the  public,  present  but  few  fects  which  are  useful  to  the  progress 
of  the  sciences.  The  traveller  finds  himself  on  a  soil  covered  with 
snow,  and  surrounded  by  an  atmosphere  the  chemical  composition 
of  which  Is  the  same  as  that  of  the  plains,  and  in  a  situation  in 
which  delicate  experiments  cannot  be  made  with  the  i«qui«ite  pre- 
cision.    (See  the  Ann.  de  Chim.  et  Phys.  November,  1816.) 

The  same  number  contains  the  memoir  on  the  velocity  of  sound 
by  M.  Laplace,  of  which  we  could  only  give  the  title,  it  contains 
the  following  theorem  : — 

"  The  real  velocity  of  sound  is  equal  to  the  velocity  given  by  the 
Newtonian  formula  multiplied  by  the  square  root  of  the  tpecifio 
heat  of  the  aip  suljected  to  the  constant  pressure  of  the  atmosphere, 
and  at  difierent  temperatures  to  its  specific  heat  when  its  volume 
lemains  constant." 

According  to  this  rule,  M.  Laplace  finds  345-35  metres  for  the 
TClodty  of  Bound  in  a  secood  when  the  temperatoTe  is  4S°.    The 
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French  Academicians  found  337*18  metres.  By  the  experiments 
of  Lacaille,  given  in  the  third  volume  of  the  Base  de  Systeme 
Metrique  Decimal,  p.  342,  the  velocity  is  344*42  metres.  We  do 
not  know  what  was  the  temperature  when  these  observationi  were 
made.  They  were  performed  in  October,  and  in  the  neighbourhood 
of  Marseilles, 

Setting  out  From  the  experiments  of  Canton,  M-  Leplace  found 
the  velodty  of  sound  in  rain-water  and  in  sea-water  equalflo  1526*8 
and  1620'9  metres ;  so  that  the  velocity  of  sound  in  fresh-water  is 
tboat  1^  times  greater  than  in  air. 

Traiti  de  Physique  Experimenlale  el  MtUkemaiique.  Par  M. 
Biot.  Four  octavo  volumes  of  more  than  2450  pages.  Paris, 
Deterville,  1816. 

In  his  dedication  to  Bertbollet,  the  author  draws  a  picture  of  the 
present  state  of  physics.  "  Every  one  who  has  had  occasioD  to 
make  extensive  researches  has  seen  with  regret  the  scattered  state 
of  the  materials  of  this  fine  science,  and  the  uncertainty  under 
which  it  still  labours.  One  result  is  admitted  in  one  country,  and 
another  in  another.  Here  one  numerical  value  is  constantly  em- 
ployed, while  in  another  place  it  is  regarded  as  doubtful  or  inaccu- 
rate. Even  the  general  principles  are  far  from  being  universally 
adopted."  The  author  gives  as  an  example  the  three  ditTerent 
systems  of  electricity,  the  different  opinions  respecting  the  New- 
tonian theory  of  the  fits  of  easy  transmission  of  light.  "  Hence  it 
comes  that,  not  being  agreed  about  tbe  principles  of  the  science, 
we  are  in  the  situation  of  persons  who  speak  in  different  languages 
which  are  not  mutually  understood.  Good  methods  are  not  ex- 
tended ;  the  most  fertile  considerations  remain  long  unknown,  and 
of  course  barren  ;  some  parts  of  the  science  advance  rapidly  in  one 
CQuntry,  and  remain  stationary,  or  even  retrograde,  ia  another ; 
not  certainly  that  well  qualified  men  are  wanting  to  cultivate 
physics — for  in  the  short  interval  of  40  years  how  many  important 
results  have  been  ascertained,  how  many  new  facts  discovered  1 "  In 
this  place  occurs  a  concise  enumeration  of  the  labours  of  Coulomb, 
Galvani,  Voita,  Mains,  and  several  other  modern  philosophers. 
"  This  rapid  glance  over  science  shows  us  the  vastness  of  its  rich^. 
What  it  wants  is  union.  It  is  the  junction  of  the  parts  that  makes 
a  single  body  of  it ;  it  is  a  fixing  of  the  data  and  tbe  principles 
which  gives  the  same  direction  to  all  ef&rts.  This  is  what  I  have 
attempted  to  do.  The  task  was  difficult :  tbe  public  will  judge  of 
tbe  success." 

Ths  author  then  enters  into  a  detail  of  the  valuable  atsistanoe 
which  be  obtained ;  and  he  explains  the  plan  which  he  thought  it 
requisite  to  follow.  "  Some  are  of  opinion  that  physics  should  be 
presented  under  a  purely  esperlmental  iatm,  without  any  algebraic 
formulas.  It  has  been  said,  that  the  precision  which  we  conceive 
that  we  attain  by  its  assistance  is  purely  imaginary,  because  it  far 
surpasses  the  limits  of  the  errors  to  which  the  experiments  are  un- 
avoidably subject.  But  when  we  have  observed  with  precision  the 
3  ■ 
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difieretit  modes  of  the  same  pbeDomenoDj  and  have  obtaiaed  the 
numerical  measures,  what  incoavenience  is  there  in  connectii^ 
them  by  a  formula  which  embraces  them  all  ?  If  they  are  reducible 
to  some  limple  law,  though  not  perceptible  at  first  sight,  is  not  this 
ibe  only  way  to  discover  it  ?  To  perceire  the  certaioty  of  this 
method,  and  how  productive  it  may  be,  we  have  only  to  observe 
the  Bse  that  Newton  made  of  it  in  liis  examination  of  themost 
snbtile  pyperties  of  light.  If  the  book  of  the  Optics  in  which, 
these  results  are  found  has  been  but  little  understood,  and  in  general 

00  31  appreciated,  the  fault  is  not  to  be  ascribed  to  the  use  of  alge- 
brwc  formulas,  but  to  Newton's  employing,  instead  of  formulas,  a 
synthesis  but  little  adapted  to  so  many  details.  We  shall  see  in  the 
work  that,  by  means  of  the  preseot  mode  of  analytical  calculation, 

1  have  been  able  to  express  all  the  principles  of  that  theory  by  means 
of  a  small  number  of  formulas,  so  simple  that  we  can  deduce  from 
them  with  the  utmost  &cility  all  the  cases  resolved  or  pointed  out 
by  Newton,  and  even  extend  them  to  many  others.  It  will  be  seen 
bow  much  neatness  the  theory  of  fits  acquires  under  this  new  view, 
how  certain  its  foundation  is,  and  with  what  fidelity  it  represents  in 
their  minutest  details  a  great  number  of  phenomena  which  Newton 
did  not  suspect  when  he  established  it.  This  manner  of  proceed- 
ing, which  I  have  always  endeavoured  to  follow,  is  the  one  that 
Newton  has  taught  us  in  his  works,  and  which,  since  the  time  of 
this  great  mao,  has  been  perhaps  but  too  little  followed.  It  is  the 
only  one  that  can  lead  us  to  solve  this  general  question,  compre- 
hending under  it  all  physics :  The  circumslances  which  determine  a 
phenomenon  leing  defined  to  assign  exactly  in  numbers  ail  the  par- 
ticularities which  will  result  from  them," 

Such,  likewise,  was  the  question  which  the  ancient  astronomers 
proposed,  and  which  has  been  since  so  completely  resolved  by 
modem  astronomers.  After  so  clear  and  precise  an  exposition,  it 
oaty  remains  to  point  out  as  briefly  as  possible  the  (Ejects  of  which 
the  author  treats  in  the  different  parts  of  his  work. 
.  He  first  describes  the  instruments  which  are  employed  in  all  ex- 
periments; he  ascertains  the  laws  of  the  condensation  of  air  and  of 
gases,  those  of  their  dilatation  by  heat,  and  at  all  temperatures, 
those  of  the  dilatation  of  solids  and  liquids ;  he  treats  of  the  foreei 
which  determine  the  different  states  of  bodies,  of  vapours,  <^  their 
mixture  with  gases,  of  evaporation,  lA  hygrometry  ;  of  the  specific 
gravity  of  gues,  of  liquids,  and  solid  bodies ;  finally,  of  elasticity. 

In  the  second  book,  which  is  consecrated  to  acoustics,  will  t>e 
fcund  the  new  experiments  of  the  author  and  M.  Hamel. 

The  third  bo(^  on  electrici^  gives  the  analysts  of  the  prinnpal 
theories,  that  of  Volta's  pile,  the  discoveries  of  Coulomb,  and  the 
skilfal  calculations  of  M,  FoissfHi, 

The  fourth  book  exhibits  the  magaetical  experiments  of  Coulomb, 
Gay-Iiussac,  and  Humboklt ;  and  the  observatioos  of  travellers  on 
the  laws  of  magnetism  in  diflerent  parts  of  the  world. 

The  fifth  book,  on  light,  is  one  of  the  moBt  cowiderable  of  th$ 
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treatise.  It  coDtains  a  description  and  calculation  of  the  heliostate 
of  S'Gravesend,  very  much  improved  by  M.  Charles :  the  methods 
and  formulas  necessary  to  determine  the  Isws  of  re&action  for 
•olids,  liquids,  and  aeriform  bodies :  finally,  a-very  detailed  theory 
of  refraction,  both  ordinary  and  extraordinary ;  and  on  the  coo- 
■tructiOD  of  micrometers  with  double  images,  which  had  never 
been  esplained  in  so  luminous  and  complete  a  manner. 

In  his  analysis  of  light  he  states,  comments  on,  and  •explains, 
the  researches  of  Newton  ;  he  gives  the  exact  formulas  of  achro- 
matism, and  describes  the  apparatus  which  he  employed  in  the  ex- 
periments that  he  made  in  company  with  M.  Cauchoix.  We  id- 
vite  philosophers  to  consider  the  developments  which  he  has  givea 
of  the  theory  of  fits  of  transmission  and  easy  refiectioo,  "  all  the 
phenomena  of  which  may  be  represented  with  the  greatest  fidelity  by 
ascribing  to  the  molecules  of  light  two  poles,  the  one  attractive, 
die  other  repulsive,  which  they  present  alternately  to  the  surface  <^ 
bodies  by  turning  with  a  uDiform  motion  round  their  centre  of 
gravity.  The  particles  of  light  would  then  be  in  the  same  situatioa 
as  two  magnets  approaching  each  other  by  their  two  poles,  either 
rimitar  or  dissimilar.  On  this  view  of  the  matter  the  time  of  the 
fit  would  be  the  period  elapsing  during  the  revolution  of  a  luminous 
particle,  and  the  length  of  the  fit  would  be  the  space  described  by 
the  particle  daring  that  revolution.  Newton  appears  to  have  bad 
that  idea ;  but  not  to  have  explained  it,  no  doubt  to  avoid  mixing 
an  uncertain,  though  probable  notion,  with  the  certainty  which  he 
had  ascertained  of  the  exbtence  of  the  fit.  Being  at  present  pos^ 
•eased  of  more  facts  than  Newton  had  been,  we  though  it  right  to 
develope  it  farther,  stating  it  always  as  what  it  is." 

The  polarizadon  of  light  is  the  subject  of  the  sixth  book.  It  a 
needless  to  say  that  the  author  has  collected  and  classified  the  dis- 
coveries of  Malus,  his  own  discoveries,  and  those  of  the  philoso- 
phers, both  foreign  and  French,  who  have  most  successAilly  culti- 
vated this  new  branch  of  physics. 

The  seventh  book  treats  of  caloric,  both  radiant  and  latent.  We 
find  in  it  the  experiments  of  Herschel,  Wollasion,  Ritter,  Boeck> 
man,  Berard,  Leslie,  Rumfbrd,  and  De  la  Roche ;  the  experiments' 
which  the  author  made  along  with  M.  de  Candolle,  the  analytical 
inquiries  of  MM.  Fourier  and  Poisson,  and  the  labours  of  MM. 
liavoisier  and  Laplace. 

The  last  chapter  treats  of  steam-engines.  The  work  terminates 
with  the  memoir  of  MM.  Pouillet  and  Biot  on  the  difiiraction  of 
light. 

Note  reipecling  several  Memoirs  of  M.  Poisson. 

The  author  has  continued  the  researches  which  he  presenteil 
some  years  ago  to  the  Academy,  the  general  object  of  which  is  the 
theory  of  the  order  and  arrangment  of  different  things  without  any 
consideration  of  their  size — a  theory  still  little  known,  which  may 
be  regarded  as  the  foundation  of  algebra,  and  of  the  principal 
propenies  of  odmbers. 
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He  aathor  ahowed  first  how  the  system  of  all  the  poBSible  per- 
aiutiti<ma  of  several  things  may  be  divided  into  different  groupes  of 
pertDUtatioDs,  associated  so  that  in  spite  of  all  the  chaoges  that  may 
be  made,  the  pennubitions  of  the  tame  group  can  never  separate. 
He  likewise  divides  each  of  these  principal  groups  into  secondary 
groups  of  permutations  equally  inseparable ;  and  so  in  succession 
Sot  the  successive  groups,  which  are  subdivided  according  (o  the 
divisots  of  the  total  number  of  permutations.  He  thus  fbnni 
tables^  which  exhibit  at  once  several  remarkable  consequences. 

We  know,  in  algebra,  that  if  we  seek  to  determine  any  function 
of  the  roots  of  a  proposed  equation,  the  result  is  elevated  to  the 
degree  marked  by  the  number  of  all  the  permutations  which  the 
loots  can  offer  under  the  jiinction  considered.  But  it  results  from 
the  preceding  theory  that  this  elevated  equation  is  not  more  difficult 
than  the  one  proposed  Itself;  and  that  it  may  be  actually  resolved 
by  means  of  equations  of  degrees  niarked  by  the  divisors  i^  it» 
•Xponent. 

This  £rst  manner  of  connecting  permutations  furnishes  no  data 
Jor  their  further  reduction.  But  the  author  is  enabled  to  group 
permutations  in  another  manner,  by  making  them  proceed  from 
each  other  by  the  same  law.  He  can  assemble  in  the  same  way  the 
different  groups  which  result  from  this.  In  the  tables  thus  formed 
we  see,  without  any  calculation,  why  the  equations  of  the  first  four 
degrees  can  be  resolved ;  why  the  reduced  equation  of  the  fifth 
degree,  which  rises  to  the  1 20th  by  means  of  fifth  radicals,  and  of 
a  peculiar  equation  of  the  sixth  degree,  may  be  reduced  to  an 
^nation  of  the  fourth,  as  Lagrange  and  Vandermonde  observed ; 
but  we  see  further  that  this  last  equation  will  not  in  reality  possess 
the  difficulties  of  the  fourth  degree,  but  only  those  of  the  second. 
The  four  roots  of  this  equation  give  occasion  for  24  transmutations, 
which  may  be  connected  two  and  two.  These  12  unite,  likewise, 
two  and  two.  The  six  groups  resulting,  likewise,  unite  two  and 
two;  which  reduces  the  whole  system  to  three  principal  groups. 
Hence  it  follows  that  the  equation  of  the  fourth  may  be  actually 
nesolved  by  equations  of  the  second  and  third  degree,  without 
Msiiming  any  particular  hypothesis  respecting  that  function  which 
reduces  these  24  values  to  three,  considering  them  as  equal,  eight 
and  eight. 

.  There  is  likewise  another  remarkable  table  of  the  24  permuta- 
tkoi  of  four  things,  in  which  we  see  the  permutations  united  by 
four  to  be  reciprocals  of  each  other  at  pleasure.  This  singular 
table  contains  all  the  ways  of  dividing  by  two  and  two  the  system 
of  24  permutations.  The  essential  point  In  speculations  of  this 
Bitnre,  being  the  simplicily  of  the  representation  of  so  many  for- 
mulas, the  author  finds  in  the  new  polygons  which  he  has  made 
known  a  means  of  reducing  them  and  expressing  them  with  aa 
extreme  facility. 

This  theory  conducts  naturally  to  ihaX  kind  of  numbers  which 
£uler  Called  primitive  roots,  and  the  demoiutntin  of  which  apr 
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peared  to  hiffl  one  of  the  most  difficult  probletni  of  the  theory  of 
numbers.  (Opuscules  Aoalytiques.)  The  author  has  ubtaiaed 
their  analytical  expression,  by  following  a  singular  analogy,  od 
which  the  bounds  of  this  notice  prevent  us  from  dwelling,  and 
which  led  the  author  to  conclude  that  the  imaginary  roots  of  the 
equation  of  the  degree  p  —  1,  which  are  not  primitive  roots,  ought 
to  be  the  analytical  representation  of  the  primiiive  roots  of  the  first 
number  treated  of;  that,  viewed  iimply  as  residues  relative  to  this 
prime  manher,  they  ought  to  be  equivalent  to  it ;  and  that  if  to  the 
numbers  under  the  radical  sign  suitable  multiples  of  this  prime 
number  be  added  (which  can  never  change  the  residual  values), 
these  imaginary  espresaions  become  real,  rational,  and  enlirCj  give 
exactly  the  primitive  roots,  and  produce  only  these  numbers,  'fhis 
is  what  the  author  has  established  in  different  ways,  and  confirmed 
by  a  number  of  curious  examples.  From  these  imaginary  expres- 
sions we  may,  says  the  author,  deduce  a  variety  of  theorems  oa 
whole  numbers.  The  theorems  of  Fermat  and  Wilson  are  the  first 
consequences  of  them.  This  analysis  leads  to  the  demonstration  of 
this  new  tlieorem  respecting  the  formula  which  expresses  the  roots 
of  the  binomial  equation  of  auy  prime  degree  whatever  p.  That 
the  number  p  must  necessarily  enter  every  where  as  a  factor  under 
the  radicals  of  this  formula.  Thus  in  the  formula  of  the  cube 
roots  of  unity,  the  number  3  must  of  necessity  occur  under  the 
square  radical.  In  the  formulas  of  the  fifth  roots  the  number  5  is 
every  where  a  factor  of  the  numbers  which  are  under  the  different 
radicals.  The  same  holds  with  the  7tb,  ILth,  13th,  l7ih,  &c.  roots, 
as  may  be  verified  in  the  general  expressions  of  these  roots. 

Euler  first  studied  and  discovered  the  principal  properties  of 
residues.  M.  Legendre  simplified  this  theory  by  the  consideration 
of  indeterminate  equations,  and  by  the  omission  of  ihe  multiples  of 
the  prime  number  in  the  successive  operations.  M.  Gauss  simplified 
it  still  further  by  the  new  signs  of  these  equations,  which  he  names 
congruent.  Finally,  the  author,  occupying  himself  less  with  num- 
bers themselves  than  their  forms,  changes  these  equations,  or  coti' 
gruents,  into  true  equations,  and  thus  reduces  the  whole  of  this 
ftoalysisjunder  common  algebra.  This  idea  may  lay  open  new  routes. 
It  b  the  first  example  of  the  application  of  algebra  to  the  theory  of 
numbers. 

The  primitive  roots  being  veir  useful  in  analysis  and  in  geometry, 
the  author  has  endeavoured  to  find  in  arithmetic  an  eaey  method  of 
finding  them  all  at  once  for  any  given  prime  number.  Suppose  the 
prime  number  to  be  31,  as  the  next  lowest  number  30  is  decom- 
posed into  the  three  simple  factors  2,  3,  5,  it  is  clear  that  the  pri- 
mitive roots  of  SI  can  neither  be  aquares,  cubes,  nor  fifth  powers ; 
for  on  account  of  the  factors  2,  3,  5,  the  squares  would  bring  unity 
at  least  to  the  fifth  power,  the  cubes  to  the  tenth,  and  the  others  to 
the  sisth.  It  is  sufficient,  then,  to  exclude  from  the  30  nuiuliers 
that  precede  31  those  that  are  squares,  cubes,  or  fifth  powers,  or 
nther  the  products  of  those  powers.     By  the  squares  we  exclude  at 
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first  one-half  d"  the  numbers ;  by  the  cubes,  the  third  of  those 
that  remaia :  and  by  the  fifth  poneri,  a  fifth  of  the  numbers  stil^ 
remaining.  Tliere  now  remaiu  only  the  eight  primitive  roots  of 
SI.  The  same  thing  holds  for  all  the  prime  numbers  p,  excluding 
the  powers  marked  by  the  simple  factors  of  p  —  1. 

In  the  Nova  Commentaria  of  Petershurgh,  Euler  says  that  we 
are  not  in  possession  of  any  method  of  discovering  these  roots. 

We  cannot  seek  for  any  of  these  roots  separately,  because  ihey 
are  united,  as  we  have  seen,  in  an  inseparable  manner.  But  we 
find  them  all  at  once,  either  by  the  resolution  of  the  equation  which 
contaios  them,  or  by  the  arithmetical  metliod  of  which  we  have 
just  spoken. 

We  shall  terminate  this  impertinent  notice  of  the  labotirs  of  the 
Royal  Academy  of  Science  by  the  statement  by  M.  Bouvard  of  a 
very  faint  comet,  and  very  near  the  pole,  discovered  at  Marseilles 
by  M.  IV>DS  about  the  end  of  January,  17I6;  and  by  the  simple 
mention  of  two  notes  in  which  M.  Rochon  has  described  the 
method  that  he  followed  in  repairing  two  broken  objectives,  the 
one  by  Dolland,  the  other  by  Campani.  To  unite  the  fragments, 
M.  Rochon  employed  turpentine.  These  first  attempts  were 
crowned  with  the  fullest  success. 

On  Aug.  12,  1816,  M.  Gay-Lussac  exhibited  a  new  barometer, 
the  construction  and  advantages  of  which  he  explained  verbally. 


Article  XII. 


I.  Titamum  and  Telbtrium  tn  Svlphwic  Acid. 
Wb  are  informed,  00  the  authority  of  Professor  Berzelius,  that 
■mall  quantities  of  titanium  are  occasionally  found  in  sulphuric 
scid  of  English  manufacture ;  and  that  in  sulphuric  acid  from  a 
manufiictory  at  Stockholm,  minute  portions  of  tellurium,  in  the 
state  of  sulphuret,  have  been  found  mixed  with  unbumed  sulphur. 
The  sulphur  employed  in  this  latter   manufactory  is  obtained  from 

ftyritei  found  in  the  mine  of  Fahlun,  in  which  no  traces  of  tel- 
urium  have  yet  been  discovered. 

IL  Service  of  Plate  presented  to  Sir  H.  Davy. 
Hk  proprietors  of  the  collieries  in  the  counties  of  Northumber" 
land  and  Durham-have  presented  to  Sir  H.  Davy  a  service  of  plate, 
valued,  as  it  is  said,  at  nearly  2,000/.  It  is  a  tribute  of  respect  to 
which  he  it  justly  entitled,  from  the  rare  union  of  profound  scien- 
tific research  with  the  direct  aM)lication  of  it  to  purposes  of  practical 
utility^  which  characterize  bis  injuiries  ioto  the  properties  of  ibe ' 
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fire-damp,  and  the  methods  by  which  the  fetal  accidents  may  be 
prevented  which  hive  so  frequently  occurred  tmm  its  explosion. 

m.  Case  of  Miss  M'Avoy. 
On  the  subject  of  this  singular  case,  of  which  an  account  was 
given  in  the  number  of  the  Annals  for  October,  a  correspondent 
from  Liverpool  makes  the  folJowing  observation : — *'  Miss  M'Avoy 
is  still  ihe  great  subject  of  discussion  at  all  the  parties  in  Liverpool : 
the  chief  difficulty  seems  to  be  to  Mnc2  her  completely;  tbegog^es 
(goldbeaters'  skin  with  a  black  patch  over  it]  not  being  satisfactory. 

tried  them  on,  and  found  that,  from  their  not  fitting 

quite  tight  to  the  eye,  she  could  see,  and  did  tell  colours,  and  rea^ 
as  Miss  M'Avoy  does." 

IV.  Mineral  Heater  of  Sctwoley's  MomUain, 

The  mineral  water  of  Schooley's  Mountain,  in  New  Jersey,  U.S. 
has  acquired  some  considerable  local  celebrity,  and  has  been  the 
subject  of  a  paper  by  W.  J.  M'Niven,  M.D.  read  before  the  Lite- 
rary and  Philosophical  Society  of  New  York.  From  this  paper  the 
following  particulars  are  extracted : — 

The  spring  is  situated  in  a  defile  between  two  wooded  hills,  and 
issues  from  the  side  of  a  steep  rock  about  40  or  50  feet  above  the 
level  of  the  brook  that  runs  through  the  valley. 

The  quantity  of  water  discharged  by  this  spring  is  hut  small,  not 
exceeding  580  gallons  in  24  hours.  Its  most  active  ingredient 
appears  to  be  carbonate  of  iron,  held  In  solution  by  so  small  a  pro- 
portion of  carbonic  acid  (about  one-third  of  its  bulk]  that  it  neither 
sparkles  when  poured  from  one  vessel  into  another,  nor  produces 
any  change  of  colour  in  an  infusion  of  litmus. 

One  galioD  affords  hy  evaporation  7*09  grains  of  solid  matter,  ol 
which  are — 

Carbonate  of  lime 3*4  gr. 

Muriate  of  lime 1*18 

Carbonate  of  iron  -. 1*0 

Vegetable  extractive  matter    0*5 

ti^fheFitfith  Very  minute  proportions  of  the  muriates  of  soda  and 
of  magnesia^  sulphate  of  lime,  carbonate  of  magnesia,  and  silex^   . 

The  temperature  of  the  water  as  it  issues  from  the  spring  is  = 
52  Fahr. 

It  is  used  externally  and  internally,  and  appears  to  have  been 
exhibited  with  good  eflects  in  nephriuc  complaints. 

V.  Patent  Malt. 

There  are  few  patents  that  promise  to  be  of  such  great  oational 
importance  as  one  lately  obtained  by  D.  Wheeler  and  Co.  fma 
new  and  improved  method  of  preparing  brown  malt. 

The  essential  difference  between  ale  and  porter  is,  tbat  the  latter 
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liquor  H  of  ■  mucli  deeper  colour  than  the  fonnn',  and  hae  bc«des 

a  peculiir  empyrcumatic  flavour,  not  eaaily  defioad,  tlieagk  uoiver- 
sidly  known.  This  colour  and  this  flavour  were  originally  obtained 
by  mixing  with  the  pale  malt  commonly  used  ioi  brewing  ale  a  cer- 
uin  propoitioa  of  malt  dried  at  a  aomewhat  higher  tcmperMarc. 
a/id,  in  consequence  of  being  thua  sV^htly  scorcbed,  capable  <rf 
commuBicatiog  to  the  water  ia  which  it  is  infuaed  a  deep  tw-browa 
colgur,  and  a  peculiar  flavour. 

In  the  composition  of  the  best  geoutne  putter  two  parts  of  Imnra 
malt  are  required  to  three  parts  of  pale  malt.  The  price  off  ttie 
former  is  generally  about  4  of  the  latter ;  bat  the  pioportioa  of 
saccharine  matter  which  it  contains  doea  not,  aceording  to  the 
highest  estimate,  exceed  one-half  of  that  afforded  by  the  p«le  maltp 
and  probably  on  an  average  scarcely  amounts  to  4-.  Taking,  how- 
ever, the  pr<^iwlion  of  sugar  in  brown  nalt^ven  ataboat  one-half, 
it  follows  that  the  porter  brewers  are  paying  fpr  the  colour  and 
flavour  of  their  liauor  -f  of  the  entire  cost  of  their  malt.  The  price 
of  this  latter  article  has  of  late  years  increased  so  enorraoualy,  and 
the  mutual  competition  of  the  manufacturers  has  become  so  active, 
as  to  oB^r  temptations,  not  easily  resisled,  either  of  supplying  the 
flavour  and  colour  of  porter  by  the  use  of  Spanish  liquorice,  burned 
sugar,  and  other  similar  ingredients,  which,  however  innocent  in 
themselves,  are  prohibited  by  the  Legislature,  or  of  diminishing  the 
strength  of  the  liquor ;  thus  rendering  It  more  liable  to  become 
sour  or  vapid  by  keeping,  and  hence  bringing  on  the  necessity  of 
using  alkaline  substances  to  correct  the  first,  and  deleterious  nar- 
cotics, such  as  cocculus  indicus,  to  supply  the  deficiency  of  alcobol. 
The  result  of  all  this  is,  that  a  large  quantity  of  ill-made  noxious 
liquor  is  forced  upon  the  public,  that  the  diminished  strength  of 
such  as  b  made  of  allowed  ingredients  drives  multitudes  of  the 
lower  classes  to  the  use  of  gin  and  opium,  and  that  the  scandalous 
frequency  of  frauds  on  this  branch  of  the  revenue  has  entirely 
abolished  all  moral  feeling  on  the  subject,  and  reduced  it  to  a  mere 
calculation  of  expedfency. 

It  appean  that  the  patentees  hare  dbcovered  that,  by  exposing 
common  malt  to  a  temperature  of  ehout  430"  Fahr.  in  elose  vessels, 
it  acquires  a  dark  chocolate-brown  colour,  and  Is  rendered  so 
soluble  in  water,  either  hot  or  cold,  that,  when  mised  with  pale 
malt  in  the  proportion  of  -^  it  communicates  to  the  liquor  the 
perfect  colour  and  flavour  of  porter. 

From  this  it  follows  that  the  brewer,  by  employing  four  parts  of 
pale  malt  and  ^Vf  "  P^"^  *>f  patent  malt  may  obtain  a  stronger 
liquor  than  from  his  usual  proportions  of  three  parts  of  pale  and  two 
parts  of  brown  malt.  The  saving  thus  occasioned  ought  in  equity 
to  be  divided  between  the  patentees,  the  brewer,  and  the  public. 
The  revenue  will  be  benefited  by  the  increased  consumption  which 
will  necessarily  result  from  an  improvement  in  the  quality  of  the 
porter :  and  both  the  revenue  and  public  morals  will  derive  advan- 
tage from  the  greatly  diminbhed  temptation  to  fraudulent  practices. 
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VI.  Atmospherical  PheTtomenm,. 
I^a  Dr.  Thmnson.) 
SIR, 

Not  beiDg  an  habitual  observer  of  atmospherical  phenomena,  I 
beg  to  tnniUc  you,  and  your  correapondents  an  tboee  intetesfing 
lubjectS)  with  a  description  of  one  1  lateiy  saw,  in  the  hope,  if  not 
of  a  solution,  at  least  of  gome  probable.  expUoMioD  of  so  curiotts  a 
circumstance. 

While  statidibg  dim  warm  crening,  after  a  warmer  day^  during 
the  paM  sdmlDCT,  just  below  the  turnpike  on  the  cattle  hiil  above 
I>OTer,  I  observed  a  column  of  blaclc  clonda  coming  with  rapidity 
from  tbo  north,  and  another  column  of  less  density  from  the  south, 
I  determined  to  observe  the  conseqacDces  of  their  meeting  together, 
trilicii  I  took  for  granted  would  happen  not  far  above  ^e  hill  be- 
tween Which  and  the  sea  Dover  stands,  and  which,  having  been 
BtToBgly  fbrtlfied  during  the  latd  war,  is  now  termed  the  citadel. 
On  Mcendlng  to  the  most  elevated  part  of  the  castle  bill,  I  found, 
to  my  surprise,  that  still  another  wind  was  blowing  from  the  east, 
frcMn  which  I  was  beCore  protected  This  added  to  the  interest 
at^a^  felt,  and  I  expected  with  tome  impatience  the  coMequenoes 
of  this  third  wind  upon  the  two  columns  of  clouds  marching  with 
lien)]'  equal  rapidity  towards  each  otbei*,  lor  their  direction  could 
only  result,  as  I  conceive,  ttam  the  opetafioa  of  two  winds,  one 
blowing  froia  the  nonb,  the  other  from  the  looth.  As,  -when  these 
Mlffnns  ippeartd  to  be  lesir  than  a  mile  aparty  ^q;  we^  not 
irtRKted  by  Ae  eattetn  fniiB  the  est,  I  begsn  to  suspect  that  it 
must  be  very  narrow.  When,  however,  tbe  e&tremitie(  of  the  two 
Mlttmni  were  iteariy  in  eontaot,  each  received  a  sort  of  check  to  its 
ftogtim  fot  8  short  time,  bat  soon  aAerwaiA  both  tumbled  romd, 
if  1  may  so  esptes«  myself,  'nua  the  cnneffit  frotn  the  east,  and  con- 
tinued so  to  do,  as  they  came  up  to  it,  proceeding  together,  oearly 
ta  a  weaM-ly«direatlMiT  o^ff  «>*  ^*  ^  <he  <'<W  towards  Folk- 
•fone.  SiuoRBtv. 

¥Jf.   Aerol^  at  Paris, 

We  are  I'nlorffled  from  tlie  IVench  papers  that  an  aerolite  of  coh- 
sjderable  size  fell  in  Paris,  in  the  Reu  de  Richelieu,  on  the  mortl- 
fng  of  "tioV.  S.  It  descendeif  with  so  much  force  as  to  displace  a 
part  of  the  pavement,  and  (o  sink  to  some  depth  into  the  earth.  It 
was  attended  hy  a  sulphureous  smelt,  and  seemed  to  have  been  re- 
cently in  a  state  of  ignition  or  combustion. 
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KoBEBT  Haady,  of  Worcester,  iron-fouDder ;  for  improvemeota 
in  the  manufactuxing  of  cast-iron  bushes,  or  pipe  boxes,  for  chaise, 
coach,  waggoD,  and  all  other  sorts  of  carriage  wheels.  Feb.  20, 
I8I7. 

RicHABD  LiTHKRt-AND,  of  Livefpool,  watch-makcr ;  for  im- 
provcmeots  in  or  on  the  escapement  of  watches.     Feb.  20,  ISl?. 

RiCHABD  HoLDHN,  Siafford-strect,  parish  of  St.  Mary-le-bone, 
Gentleman ;  for  machines  for  producing  rotatory  and  pendulous 
motions  in  a  new  manner.     Feb.  20,  I8I7. 

Danikl  Wilson,  of  Dublin,  Gentleman ;  for  gas  light  appa- 
ratuses, processes,  and  philosophical  instruments.     March  1, 1817- 

William  Henry  Osbobn,  of  Bordesley,  near  Birmingham ; 
{at  a  method  or  principle  of  producing  cylinders  of  various  descrip- 
tions.    March  1,  I817. 

Uhbanus  Sartobis,  of  Winchester-street,  merchant  j  for  im- 
provements in  the  construction  and  use  of  fire-arms.  March  11, 
1S17- 

LuDVie  Gbanholu,  Captain  of  the  Royal  Navy  of  Sweden, 
living  in  Foster-lane,  London;  for  a  process,  mean,  or  means,  for 
pressing  vegetable  and  animal  products.     March  11,  1817- 

William  Raybocld,  of  Gcswell-street,  brass-founder ;  for  an 
improvement  applicable  to  fire-stoves,  grates,  and  ranges,  of  varioos 
descriptions,     March  U,  1817- 

William  Pantbr,  of  Hampton  Hill,  Bath,  Gentleman  ;  for  an 
improvement  to  fiicilitate  rotatory  motion,  and  lessen  or  improve 
Aiction  in  wheel  carriages,  and  machinery  of  various  descriptions. 
March  16,  1817- 

John  Winter,  jun.  Bristol,  comb-maker;  for^a  method  of 
joining  and  combining  horn  and  tortoise-shell  together,  by  heat  aad 
pressure,  causing  the  same  to  adhere  to  one  another,  in  such  a  way 
aa  to  have  the  appearance  of  solid  tortoise-shell,  and  pomessing  the 
strength  and  elasticity  of  horn,  by  which  he  will  be  enabled  to 
manufacture  and  vend  the  various  articles  of  hair  combs,  ornamental 
and  other  combs,  also  snuff-boxes  made  of  those  materials,  at  a 
reasonable  rate,  and  resembling  and  having  the  appearance  and 
beauty  of  real  tortoise-shell.     March  IS,  I8I7. 

Daniel  Whbelbr,  of  Hyde-street,  Bloomsbury,  colour-mafcer; 
for  a  method  of  drying  and  preparing  malL     March  28,  ISt?- 

Edward  Nicholas,  of  Llangattock  bibon  Avell,  farmer;  for  a 
plough  to  cover  wheat  and  other  grain  with  mould  when  sown. 
April  19,  I8I7. 

Antonio  Joaqitin  Frikhe  Mabboce,  of  Broad-street-huild- 
ings,  merchant ;  for  a  naetbod  of  making  or  manu&cturing  an  im- 
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proved  machine  or  instrument  for  calculating  and  ascertaining  the 
longitude  at  sea.  Communicated  to  him  by  Luis  Coctaae  Altina  de 
Campos,  residing  abroad.    April  29,  I8I7. 

WiLLiAU  Collins,  of  Maize  Hill,  Greenwich,  Esq.;  for  aa 
improvement  or  improvements  in  the  composition  and  preparation 
of  a  metal  for  msnufacturin^  it  into  sheets  or  plates,  and  the  ap- 
plication of  it  to  the  preservation  of  ships,  by  sheeting  or  covering 
the  bottoms  of  them  with  it;  and  for  an  improvement  or  improve- 
ments of  the  chain-pumps  used  on  board  of  ships.     May  6,  I8I7. 

Hbnry  Wilms,  of  Union-slreet,  Lambeth,  cabinet-maker ;  for 
Bn  artificial  leg,  arm,  and  hand,  on  an  improved  construction. 
May  8,1817. 

Jahhs  Gbrard  Colbbrt,  of  Winsley-street,  Mary-le-bone, 
mechanical  ivatch-maker  \  for  improvements  in  the  method  or 
methods  of  makiug  screws  of  iron,  brass,  steel,  or  other  metals, 
for  the  use  of  all  kinds  of  wood-work.  Communicated  to  him  by 
«  foreigner  residing  abroad.     May  13,   1S17- 

John  Walkkr,  of  Great  Charles-street,  Blackfiriars-road,  mill- 
wright ;  for  an  improved  method  of  separating  or  extractiog  the 
molasses  or  treacle  out  of  muscovado,  brown,  or  new  sugar.  May 
13,  I8I7. 

Richard  Williams,  the  elder,  of  Fursley,  card-maker;  for 
imjnxivements  in  the  maaufacturiug  of  cards  for  dressing  woollen 
cloths.     May  18,  I8I7. 

Archibald  Thomson,  of  Church-ttreet,  Blackfriars-road, 
machinist  and  engineer;  for  a  machine  for  cutting  corks.  May 
17.  1817- 

WiLLiAH  Owen,  of  Wrexham,  cabinet-maker ;  for  a  portable 
table  or  box  mangle,  upon  a  new  principle,  for  getting  up  and 
smoothing  linen,  cotton,  and  other  articles.     May  17,  im7- 

William  Bound,  of  Ray-street,  ClerkeDwell,  iroufounder;  and 
WiLUAM  Stone,  of  Berkley-street,  in  Clerkenwell  also,  brass- 
founder  ;  for  a  method  of  applying  certain  apparatus  for  converting 
the  fuel  for  heating  retorts  of  gas-lights  apparatus  into  coke  or 
charcoal.     Mayl?,  I8I7. 

Robert  Salmon,  of  Wobum,  Bedfordshire,  Gentleman;  for 
an  apparatus  for  the  more  useful,  safe,  pleasant,  and  economic,  use 
of  candles ;  and  also  improvements  in  the  apparatus  now  in  use  for 
part  of  the  same  ends.     May  17,  1S17> 

Bbnjahim  Cook,  of  Birmingham,  gilt  toy-maker;  for  an  im- 
proved method  of  making  and  consinicting  rollers  and  cylinden^ 
both  solid  and  hollow,  which  will  be  found  useful  in  various  manu- 
factories in  this  kingdom.     May  17,  1817- 

Roger  Didot,  formerly  a  paper  manufocturer  in  Fnmce,  now 
liring  at  PaddingtoD,  neai  Londoa ;  for  certain  improvements  upon 
the  machines  already  in  use  for  making  wove  and  laid  paper  in  con* 
tiDuedleugths  or  separate  sheets.    May  !i!2,  I8I7. 
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Coltmel  B^oitfoy's  Magnetieai 


Arttclg  XIV. 

Magnetieai  and  Meteorological  Oiservattons, 
By  Col.  Beaufoy,  F.B-S, 

Bushey  Heath,  near  Siaamore. 

I.Milirfe  5|o  ST'  4S"  Noflh.    L(M«U«d«  «a|l  la  liaa  V  eO-T". 


Magmikal   Ohervations,    I8I7.  —  Variatim   West. 

Month. 

Uornlos  Ob*(fT. 

Noon  ObMn, 

B.wii.R  QbMt*. 

H««r. 

Variation. 

HnuT. 

TarlBtlon. 

Hour. 

VariaOoo. 

Oct.  1 

8k  40' 

240  3S'    39" 

tk  36' 

84°  SO*    *9 

s 
a 

8    40 
8    40 

94     30     03 
94     89     5T 

1     40 

94    41    25 

t 

4 

8  as 

84    89    49 

I     35 

94    89    M 

5 

S    35 

24    30    OS 

1    45 

24    40    31 

e 

S    36 

84    30    06 

1     25 

24    40    51 

T 

8    40 

84    31     31 

1    35 

94    42    05 

8 

8    30 

94    90    41 

1     St 

84    43    96 

9 

8    «5 

84    31    03 

1    90 

84    43    55 

10 

8    40 

84    31    05 

1    30 

24    48     11 

8    30 

84    SO    St 

1    30 

94    40    OS 

li 

8    SO 

84    94    98 

1     35 

94    41    U 

, 

13 

8    85 

94    33    94 

1    S5 

94    49    06 

14 

8    30 

84    31     B9 

1    80 

24    42    56 

1 

15 

8    3S 

94    88    04 

I    30 

84    39    03 

M 

8    95 

94    90    10 

1     S5 

94    40    03 

n 

H     »5 

94    89    98 

1    SO 

•a    41     11 

94    30    00 
84    99    58 

.r 

19 

8     83 

I     23 

94    40    08 

S 

30 

8     93 

84     90     58 

1     95 

94    49    08 

91 

8     » 

94    39    50 

I     60 

94    48    53 

1 

82 

8    30 

94    34    47 

I    95 

94    40    IS 

^ 

S3 

8    95 

94    31     58 

1    SO 

84    38    SI 

1 

M 

8    95 

94    39    08 

1    40 

24    ST    53 

2A 

8    SO 

84     31     85 

1     SO 

94    39    45 

2S 

8    35 

24    89    44 

1    35 

94    41     16 

1 

24    43    3S 
94    38    89 

88 

8    40 

94    91    4S 

i     15 

1 

9» 

8    30 

94    SO    19 

1    95 

94    SO    0« 

30 

1    80 
1    30 

84    39    40 

94    ST    13 

s 

J 

M«M«tr 
MoDtlv 

}"■ 

94    31    06 

1     SI 

24    40    46 

Q 

Oc^  31. — At' the  com  men  cement  of  the  noon  observations  the 
variation  was  24°  37'  23"  W.,  the  wind  being  to  the  south  of  the 
west.  As  the  wind  becnme  more  westerly,  in  a.  few  minutes  the 
variation  decreased  to  24°  27'  45",  and  then  increased  to  24°  ST* 
13'",  This  was  followed  by  a  hard  squall,  with  raiD,  from  west  by 
north. 
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1817.J  and  MetmrologUai  Tal/lei. 

Meteorological  Talte. 


Montk. 

Tldw, 

Bsrom. 

Tlier. 

Hjf. 

Wind. 

Velocity 

VTealher. 

Sii't. 

Oc(. 

Incha. 

Feel. 

' 

Mom... 

Se-3T6 

45" 

6ff> 

NHE 

Cloud, 

41 

1 

Noon.... 

29-3W 

54 

64 

N 

Fine 

56 

i 

Even.... 

[35 

Mon...,. 

89^ 

39 

53 

N 

Very  fine 

9 

Noon.... 

48 

Eve 

[35 

Mora.... 

89650 

40 

60 

NNW 

a(ar 

S 

Noon.... 

30-6*5 

60 

45 

HE 

Verj  ant 

58 

Even.... 

Ess 

Morn,... 

S9-7S8 

46 

56 

EbyN 

Very  inc 

4. 

Tfoou,... 

S9-T58 

64 

44 

Eb.vN 

Fine 

57 

EVCR  .... 

isT 

Mom.... 

W-844 

44 

55 

eJe 

Clear 

5. 

Noon.... 

«-8«) 

68 

48 

ENS. 

Clondy 

66 

Even.... 

\3i 

Moro,... 

89^ 

48 

5T 

EWE 

Fine 

6 

Noon.... 

S9-81S 

53 

44 

E 

Tine 

54 

£*«.... 

l40 

Mora.... 

99-T34 

46 

68 

ENE 

Finr 

7 

Noon.... 

Sft-TSl 

66 

44 

ENE 

Clear 

^56 

Eve..... 

1*4 

Moro.... 

SB -700 

48 

63 

EbjH 

Cloud, 

a 

Nn«n.... 

39-6&B 

54 

46 

E 

Fine 

55 

Even.... 

[S9 

Mora.... 

Stt-MJt 

46 

64 

6 

Fine 

0 

Non-  ... 

S9-435 

53 

4fl 

E     • 

Clear 

64 

Etm.... 

\4I 

Uorn.... 

S9-485 

4« 

60 

NNE 

Very  fine 

10 

Noon.... 

se-4Ss 

64 

45 

NNB 

Clondy 

56 

Ui 

Mot,'.'.'.'. 

89M0 

48 

69 

NbyS 

Verjfino 

11. 

Noon.... 

89-650 

47 

53 

N 

Shower, 

49 

Even.... 

Lss 

Uo».... 

89610 

48 

68 

N 

Cloud, 

13 

Noon.... 

aaaoD 

61 

60 

N 

Sllowefy 

60 

EVMI.... 

_ 

|-37 

Mor..... 

gfl-778 

44 

64 

NEby  N 

Ver,  tne 

13 

Noon.... 

89-808 

61 

54 

NiC 

Shove', 

68 

Evw.... 

\SQ 

Morn.... 

99  817 

43 

05 

NNW 

Very  fine 

U 

Noo;n.... 

B9-78S 

49 

50 

NNW 

Cloud, 

51 

Even.... 

[■48 

Morn.... 

80-689 

44 

74 

NNW 

Mizzle 

IS 

Moon.... 

89-558 

48 

78 

NWbyN 

Sboirery 

49. 

Even.... 

Horn.... 

29-483 

44 

84 

NE 

Shower, 

16 

Noon.... 

S9'478 

44J 

76 

E 

Shower, 

454 

Even.... 

[-37 

Mora.... 

80-858 

48 

63 

ENE 

Showery 

IT 

Noon.... 

80-ai8 

48 

68 

EbyN 

Shower, 

49 

i 

Even    ... 

38 

t 

Morn.... 

89-600 

40 

OS 

NE  b;  ?« 

Cloudy 

isJ 

Noon.... 

44 

1 

Even.... 

■  - 

- 

— 

- 
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CoL  Bea^m/'i  Meleomlogical  Talk. 


MeUonh^cal  Table  conlhmed. 


Hoolli. 

Time. 

BVOD. 

Ther. 

Hyg. 

Wind. 

Velocity 

Weatber 

art. 

Ocl. 

Incbo. 

Feet 

"""" 

Mom... 

89-48S 

4S* 

760 

KNE 

Cloudy 

38* 

1» 

NMD... 

Em... 

W-4B& 

i^ 

59 

IfNB 

aoodji 

45i 

Mora... 

sa-sio 

43 

es 

MNE 

UizEle 

1*3 

W 

Naun... 
Etcd... 

M-510 

47 

06 

NNE 

Cl.»dy 

4T 

Moth... 

eu^dT 

43 

75 

KE 

CloBdy 

I43 

81 

Noon... 
Ewi... 

U-4S8 

43 

eo 

EbyS 

4« 

Uoro... 

89-S8fi 

43 

78 

N.JW 

a^^j 

1*8 

Sf 

NOOD... 

S9-M0 

48 

m 

48 

E»M... 

Uoro... 

89910 

44 

79 

Nb^E 

Cloudy 

}** 

mJ 

Noon... 
Even... 

S9-512 

49 

55 

KK 

Bhowery 

50 

Morn... 

!9-lgS 

48 

18 

NEbj  E 

Mizzle 

|41 

Noon... 
E«n... 

29-467 

43 

67 

E 

Sbowery 

45 

M«ro... 

sg-403 

48 

75 

Eb,  S 

CloDdy 

I40 

tiS^ 

Even... 

m-an 

46 

64 

SbyVf 

fW 

*S 

MOTD... 

eo«» 

U 

64 

BE 

Cloudy 
Cloudy 

1*0 

a6< 

Noon... 
Ewn... 

89-300 

49 

55 

S 

^494 

HOTD.,. 

>S8 

a7< 

Noon... 
Evm... 

89-1S6. 

4T 

60 

flW 

Cloody 

49 

Mdrn... 

»9<Bfi 

M 

M 

Ve^l.e 
Bhowery 

Iss 

38^ 

NcKia.,. 

as-oBi 

47 

56 

SSE 

4B 

Etcd... 

as 

Moni... 

89-043 

39 

78 

BW 

raoody 

|S5 

Noon.., 

89-005 

44 

63 

SWby  S 

Rail 

45 

Etcd... 

Hon... 

|s5 

» 

NOOD... 

E*eo... 

S8M0 

5B 

TO 

WbyS 

8bowei7 

56 

1 

Horn... 

■43 

" 

N«o»... 

89^5 

SO  - 

6S 

WbjN 

Bbowery 

69 

I 

~ 

~ 

^ 
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Mr.  Howard^s  Meteorohgical  TaLle, 


Article  XV. 
METEOROLOGICAL   TABLE. 


BA.oNef.>. 

TBUMOMITEn. 

Hjgr.    nl 

- 

ISIT. 

Wfirf. 

Hu. 

Min. 

Med. 

Mai 

UiD. 

Med. 

Rain 

10th  Mo. 

_ 

Oct.  3 

N    E 

30-14 

30K)5 

30095 

50 

32 

41-0 

65 

c 

4 

N    E 

30-22 

30-14 

30180 

57 

32 

44-5 

55 

5 

N    £ 

30-25 

30-22 

30-235 

56 

S3 

44-5 

56 

6 

N    £ 

30-25 

30-10 

30-175 

54 

39 

46-5 

55 

7 

E 

30-10 

3006 

30-080 

54 

43 

48-5 

51 

8 

N    E 

30-06 

29-95 

30-005 

54 

35 

44-5 

46 

9 

N     £ 

29-95 

29-87 

39-910 

53 

39 

460 

59 

10 

N 

29-92 

29-86 

29-890 

56 

41 

48-5 

hQ 

• 

11 

N    E 

29-99|29-92 

29-955 

50 

36 

430 

54 

12 

N 

3015,29-99 

30-070 

52 

35 

43-5 

55 

5 

13 

N    E 

30-22 

3017 

30-195 

52 

32 

420 

59 

14 

N 

30-22 

3002 

30-120 

50 

42 

46-0 

64 



15 

N  W 

3002 

29-80 

29-910 

48 

37 

42-5 

64 

6 

16 

N     E 

30-05 

2980 

29-925 

48 

36 

42-0 

60 

•30 

17 

N    E 

30<»5 

29-86 

29-955 

48 

37 

42-5 

59 

.   5 

s 

18 

E 

29-87 

29-77 

29-820 

45 

37 

41-0 

54 

-17 

19 

N 

ap-si 

29-87 

29-890 

45 

42 

43-5 

62 

SO 

N 

29-89 

29-85 

29-870 

48 

40 

440 

64 

3 

21 

E 

29-79 

29-77 

29-780 

52 

39 

45-5 

Q'^ 

32 

N 

29'90 

29-79 

29-845 

48 

36 

42-0 

65 

23 

N     E 

29-90 

29-88 

29-890 

50 

40 

45-0 

63 

__ 

24 

N     E 

19-88 

29-81 

29-845 

46 

38 

42-0 

65 

4 

25  S      E 

39-81 

2971 

29-760 

50 

37 

43-5 

^S 

0 

S6      ' 

8 

29-69 

29-65 

29-670 

53 

28 

400 

27 

8     W 

a9-*s 

29-32 

29-375 

49 

38 

40-5 

-12 

S8 

S    W 

29-41 

29-39 

29-400 

48 

32 

4O-0 

-16 

29 

s  w 

29-55 

29-21 

29-380 

49 

27 

38-0 

8 

30 

s 

^k^ 

29-1* 

29315 

57 

42 

49-5 

-21 

31 

s 

30-25 

29-46 

39-855 

52 

38 

40-0 

7 

11th  Ma 

Nor.  1 

Var. 

30-34 
30-34 

30-16 

SO-250 

49 

27 

38-0 

1-34 

29-14 

29-881 

•m 

27 

43-27 

hal^  ^^f    ,  i".",5'"'"'  fjhe  table  apply  t»  »  p„i™I  of  lw«ly.fo»r 
5!!?*1.T^'S*  M  fl  A.  M.  OD  tbe  day  indicated  In  the  flnt  <-olaii>D.    A  daih 
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REMARKS. 

TmtA  M«iith^S.  Hiwr  frmt,  wtth  icr.    4.  A  itroi^  brwie;  dm 
thewiod,  p.m.  tendiDK  lo  SB,  wilb  Cmwfi.     S.  TheiunB  breCMaiill 
locccMled  by  CmnMlatlititiu,  wblcb  became  hMvy  b;    iH>ota|  nlicD  (t 
Ibe  cltj,  bring  intmn  vp   ia  a  c»hHM  in  rbe  SW,  nlngUd  itifft  the  i 
(Kie  ocrailon  (■■  il  appeared)  to  a  local  tboner  :  it  drizzled  a  little  i 
tberc  wu>  bank  of  cluadi  beneath  dewy  haze  in  the  NE  at  >uq-k(. 
wind,  eipeclHlly  by  night :  Citmuiotlratut,     8,  Curmdut^  &c. ;  irindy. 
hitralM!   windy:  SE,  p.m.     10.  Cwnut«$tralm,  lomewhattaeiiTy,  wii 
liTC  riiisf  of  Ibe  du«l  io  the  evening.     II.  A  fre»h  breeie  again,  ' 
Camtthu  and  CirraitTtttiu :  a  iillle  rain,  mid-day  i  Trry  tee  nrauge  twilj 
ycMenlay  i  ulicfal  ifaowen  by  inoKalaliati  of  different  cloods  i  Ibc  pm 
Taln-gaage  incTndei  nucb  dew.     13.  A  Blrong  bieeze,  NNK,  a.n, ;  torn 
rain:     twilight    fainter  orange.       14.  Ulsty   noroiDg:  a   little  drizz 
IS.  Some  rain,  mid-day  and  e*eniag.    1&  Wind  got  back  to  NE,  and  fresb,a.ai.i 
nttnbow  M  ekvea  :  iret,  mid-day :  then  cloady.     IT.  Showeri,  with  ball,  ahovt 
noon.     IS.  CJandy  :  wimI  freah,  going  int  to  NW,  then  back  to  E :  ihowers. 
19.  Temp.  4iP  at  nine,  ».  m. :  d  vk  and  clondy  ihraugb  Ibe  day.    30.  Gloomy  ; 
laisiyi  but  little  wind,     81.  The  tame.     SS.   Ligbter  >ky :  wind  to  SE,  and  at 
Biglit  hack  to  S.    93.  Wind  brisk  at  NNB,  with  a  lofty  gky  :  h  sboKer,  p.  m. 
S4.  Drizzling:  dark,  a.n.      S».  Fair:  Camalta,    with   CirrtKMmalia  and  Orra- 
itrttut:  Ike  iH«aii  roM  gald-cotoared ;  a  clear  ilgM  eaiued.     3T,  Miity  morning: 
rarn,  wilfa  wind,  at  ni^t.    SS.  Mitlyi  the  treei  dripping :  ibe  wind  to  8,  then 
back  to  SW,  with  pretty  heavy  rain.     99 — SI.  After  a  moderaie  gal*  from  the 
■onlhward,  ibe  barometer  roie  rapidly,  with  iqiialli  of  wind,  ihowen,  and  faoai 
froft. 

Ekeenti  Mmlli.—l.  Very  fine  day  :  ndily  U.  night,  probably  from  a  Strstn. 


RESULTS. 

Tke  wind,  wUcb  wu  chiefly  trom  Ibe  NE  to  tbc  lime  of  the  full  m«*D,  came 
ronnd  aflcrwarda  (m  in  the  but  period)  to  the  SW  for  a  few  dayi  only, 

Barnader:  Greatest  heigbl 30-34  Incbn. 

Leatt 89-14 

Mean  of  tbe  period    S9-S8I 

Tbermooieler ;  Greatest  height &7> 

Uaat .' 87 

Ucao  of  lbs  period 43-VI 

R«in l-34tDcbea. 

Tbe  hygrometer  baving  been  ont  of  order,  the  latter  week'*  abBerrulaiM  on  It 
are  uncertlUn.  1  found  tbe  tvtporatldn  la  proceed  of  late  in  tbe  following  ratio, 
TtZ.  ;— 

Id  eight  days  pTMedingIhe  ad  aflOthmoatk 0-43  tocb 

In  Kvep  day*  preceding  the  lOtb    0-3T 

In  seten  ilaje  preceding  the  17  th 0-88 

In  eight  dayi  preceding  tbe  S6lh 0-10 

In  eigbl  dayi  to  Ibe  close  of  the  period  (with  consider- 
ably more  wind  ttirring]  0-I3 

Hie  capacity  of  tite  air  for  water  hai,  Ibrrrforr,  dccreaied  more  raplAy  than 
the  daily  mean  temperalore,  the  change  of  ibe  atmoapberle  cwrent  being  the 

ToTTBmtAK,  BtamHh  MtnOk,  10,  IfllT.  L.  HOWARD. 
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